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Welcome to the SIB BLAST Network Service 

If results of this search are reported or published, please mention that 
the computation was performed at the SIB using the BLAST network service. 
The SIB BLAST network service uses a server developed at SIB and the NCBI 
BLAST 2 software. It is implemented on hardware provided by HP. 

In case of problems, please read the online BLAST help . 

If your question is not covered, please contact < helpdesk@expasy . org > . 

NCBI BLAST program reference [ PM ID : 9254694] : 

Altschul S.F., Madden T.L., Schaffer A.A. , Zhang J., Zhang Z., Miller W, , 
Lipman D.J. Gapped BLAST and PS I -BLAST: a new generation of protein 
database search programs. Nucleic Acids Res. 25:3389-3402(1997). 



Query length: 448 AA (of which 4% low- complexity regions filtered out) 
Date run: 2004-03-29 12:03:12 UTC+0100 on sib-gml . unil . ch 
Program: NCBI BLASTP 1 . 5 . 4 -Paracel [2003-06-05] 
Database: EXPASY/UniProt 

1,423,080 sequences; 454,374,568 total letters 




List of potentially matching sequences 



Send selected sequences 



to iCIustal W (multiple alignment) jg' ^^^B^BI 



n Include query sequence 

Db AC Descriptiion 




Score E-value 



□ 


sp 


Q9HVZ9 


□ 


sp 


Q87WY3 


□ 


sp 


Q88N78 


□ 


tr 


Q83F20 


□ 


sp 


Q8ZRU4 


□ 


sp 


Q8Z9H0 


n 


sp 


P14900 


n 


sp 


Q8FL65 


n 


sp 


Q8X9Y9 


n 


tr 


Q83MF9 



MT^D_PSEAE^irDP-N-acetylmuramoylalanine--D-glutamate li. . . 839 0.0 
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MURD_PSEPK UDP-N-acetylmuramoylalanine--D-glutamate li... 675 0.0 

UDP-N-acetyImuramoylalanine--D-glutamate ligase [MURD] . . . 365 e-100 
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Graphical overview of the alignments 
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Alignments 



sp Q 9HV Z9 UDP-N-acetylmuramoylalanine--D-glutamate ligase (EC 44 8 

MURD_PSEAE 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 

(D- glutamic acid adding enzyme) [MURD] [Pseudomonas 

aeruginosa] 

Score = 839 bits (2167), Expect = 0.0 

Identities = 429/448 (95%), Positives = 429/448 (95%) 

Query: 1 MSLIASDHFRIWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCG 60 

MSLIASDHFRIWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCG 
Sbjct: 1 MSLIASDHFRIWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCG 60 

Query : 61 ELDAEFLCSARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAK 12 0 

ELDAEFLCSARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAK 
Sbjct: 61 ELDAEFLCSARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAK 12 0 

Query: 121 STVTTLVGEMAVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVAT 180 

STVTTLVGEMAVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVAT 
Sbjct: 121 STVTTLVGEMAVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVAT 180 

Query: 181 VLNVSEDHMDRYDGMADYHLAKHRIFRGARQVWNRADALTRPLIADTVPCWSFGLNKPD 240 

VLNVSEDHMDRYDGMADYHLAKHRIFRGARQWVNRADALTRPLIADTVPCWSFGLNKPD 
Sbjct: 181 VLWSEDHMDRYDGMADYHLAKHRIFRGARQVVVNRADALTRPLIADTVPCWSFGLNKPD 240 

Query: 241 FKAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGAL 3 00 

FKAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSN GHAVGLPFDAMLGAL 
Sbjct: 241 FKAFGLIEEDGQICWLAFQFDKLLPVGELKIRGAHNYSNALAALALGHAVGLPFDAMLGAL 300 

Query : 3 01 KAFSGLAHRCQWVRERQGVS YYDDS KATNVXXXXXXXXXXXXD IDGKLVLLAGGDGKGAD 3 60 

KAFSGLAHRCQWVRERQGVSYYDDSKATNV D IDGKLVLLAGGDGKGAD 

Sbjct: 3 01 KAFSGLAHRCQWVRERQGVSYYDDSKATNVGAALAAIEGLGADIDGKLVLLAGGDGKGAD 3 60 

Query: 361 FHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLL 42 0 

FHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLL 
Sb j C t : 3 61 FHDLREPVARFCRAWLLGRDAGLI AQALGNAVPLVRVATLDEAVRQAAELAREGDAVLL 42 0 

Query: 421 SPACASLDMFKNFEERGRLFAKAVEELA 44 8 

SPACASLDMFKNFEERGRLFAKAVEELA 
Sbjct: 421 SPACASLDMFKNFEERGRLFAKAVEELA 448 



sp Q8ZWY1 UDP-N-acetylmuramoylalanine--D-glutamate ligase (EC 448 

MURD_PSESM 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Pseudomonas 
syringae (pv. tomato)] 

Score = 676 bits (1743), Expect = 0.0 

Identities = 336/448 (75%) , Positives = 381/448 (85%) 

Query: 1 MSLIASDHFRIWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCG 60 

MSLI SD FRIWGLGKSGMSLVR+LA RG+ FAV DTRENPPELATLR YPQVEVRCG 
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Sbj Ct : 1 MSLIVSDRFRIWGLGKSGMSLVRFLANRGVSFAVADTRENPPELATLRRDYPQVEVRCG 60 

Query: 61 ELDAEFLCSARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAK 12 0 

ELD -fPLC A ELYVSPGL+L TPAL QA A+G -f -f SGDI+LFAR AKAP++AITGSNAK 
Sbjct: 61 ELDVDFLCRADELYVSPGLALATPALQQAHARGAKLSGDIELFARYAKAPVIAITGSNAK 12 0 

Query: 121 STVTTLVGEMAVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVAT 180 

STVTTLVGEMA AA KRVAVGGNLGTPALDLL+DD+ELYV+ELSSFQLET D+LNAEVAT 
Sbjct: 121 STVTTLVGEMAAAAGKRVAVGGNLGTPALDLLSDDVELYVMELSSFQLETTDQLNAEVAT 180 

Query : 181 VLWSEDHMDRYDGMADYHLAKHRIFRGARQVVWRADALTRPLIADTVPCWSFGLNKPD 24 0 

VLN4-SEDHMDRY G+ YHLAKHRIFRGARQVWNR DAL-fRPLI + +PCW-f FGLNKPD 
Sbjct: 181 VLNISEDHMDRYSGLPAYHLAKHRIFRGARQVWNRQDALSRPLIGEGLPCWTFGLNKPD 24 0 

Query: 241 FKAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGAL 3 00 

F FGL EE+G+K-fLAFQF+ L+PV ELK+RGAHN +N GHAVGLPFDAML H-L 

Sbjct: 241 FHGFGLREENGEKFLAFQFENLMPVSELKVRGAHNQANALAALALGHAVGLPFDAMLSSL 300 

Query: 3 01 KAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGAD 3 60 

+ F+GL HRCQW+RER GV YY+DSKATNV DI GKL VL + AGGDGKGAD 

Sbjct: 3 01 REFTGLEHRCQWLRERNGVDYYNDSKATNVGAALAAIEGLGSDIGGKLVLIAGGDGKGAD 360 

Query: 3 61 FHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLL 42 0 

F LR PVA+ + CRA VLLGRDA LIAQALG+AVPL+RV T+ A ++AELA-h GDAVLL 
Sbjct: 361 FSGLRAPVAKYCRAAVLLGRDAELIAQALGDAVPLIRVDTVQAAAERSAELAQRGDAVLL 420 

Query: 421 SPACASLDMFKNFEERGRLFAKAVEELA 44 8 

SPACASLDMFKN-fEERGR-fFA+AVE L+ 
Sbjct: 421 SPACASLDMFKNYEERGRVFAQAVECLS 448 



IIDP-N-acetylmuramoylalanine--D-glutainate ligase (EC 450 
MURD_PSEPK 6.3.2.9) AA 

(TOP -N- acetylmuramoyl -L - alanyl -D-glutamate synthetase) align 
{D-glutamic acid adding enzyme) [MURD] [Pseudomonas 

putida (strain KT2440)] 



Score = 675 bits (1742), Expect =0.0 

Identities = 343/448 (76%) , Positives = 378/448 (83%) 

Query : 1 MSLIASDHFRIWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCG 60 

+SLIASD FRIWGLGKSGMSLVR+LA RG+ FAV DTRE PPEL TLR YPQVEVRCG 
Sbjct : 3 VSLIASDQFRIWGLGKSGMSLVRFLASRGIAFAVADTREQPPELETLRRDYPQVEVRCG 62 

Query: 61 ELDAEFLCSARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAK 120 

ELD -fFLC A ELYVSPGL+L TPAL QAAA+GV++SGDI+LFAR AKAPIVAI+GSNAK 
Sbjct: 63 ELDVDFLCRANELYVSPGLALATPALQQAAARGVKLSGDIELFARHAKAPIVAISGSNAK 122 

Query: 121 STVTTLVGEMAVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVAT 180 

STVTTLVGEMA A KRVAVGGNLGTPALDLLADDIELYVLELSSFQLET D+LNAEVAT 
Sbjct: 123 STVTTLVGEMAAKAGKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETTDQLNAEVAT 182 

Query: 181 VLNVSEDHMDRYDGMADYHLAKHRIFRGARQVVVNRADALTRPLIADTVPCWSFGLNKPD 240 

VLN+SEDHMDRY G+ YHLAKHRIFRGARQVWNR DAL+RPL + PCW+FGLN PD 
Sbjct: 183 VLNISEDHMDRYSGLPAYHLAKHRIFRGARQVWNRQDALSRPLPVEGRPCWTFGLNPPD 242 
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Query: 241 FKAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGAL 300 

FKAFGL E DG+K+LAF+F L+P ELK+RGAHN SN GHA GLPF+ ML AL 

Sbjct: 243 FKAFGLREVDGEKYLAFEFQTLMPARELKVRGAHNQSNALAALALGHAAGLPFEPMLEAL 302 

Query: 3 01 KAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGAD 3 60 

+ F GLAHRCQWVRER GV++YDDSKATMV DI+GKLVL+AGGDGKGA+ 
Sbjct: 303 REFGGLAHRCQWVRERNGVNWYDDSKATNVGAALAAIEGLGADIEGKLVLIAGGDGKGAE 362 

Query: 361 FHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLL 420 

F LREPV RFCRAWLLGRDA +A+ALG+AVPLVRV TLD+AV+Q AELA-f GDAVLL 
Sbjct: 363 FTALREPVKRFCRAWLLGRDAERLAEALGDAVPLVRVKTLDDAVQQCAELAQAGDAVLL 422 



Query: 421 SPACASLDMFKNFEERGRLFAKAVEELA 448 

SPACASLDMFKNFEERGRLFA+A LA 
Sbjct: 42 3 SPACASLDMFKNFEERGRLFAQAAGGLA 450 



tr Q83F20 UDP-N-acetylmuramoylalanine- -D-glutamate ligase [MURD] 442 
[Coxiella AA 
burnetii] align 

Score = 365 bits (938) , Expect = e-100 

Identities = 194/445 (43%), Positives = 280/445 (62%), Gaps = 4/445 (0%) 

Query: 4 lASDHFRIWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELD 63 

-f+S+ ++VGLGK+G+S ++LA + PFAV+D+RE PPE YP+VE+ G+ 

Sbjct: 1 MSSESLTVIVGLGKTGLSCAQFLAAKNQPFAVMDSREEPPEWENFIKTYPRVELIRGQFS 60 



Query: 64 AEFLCSARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTV 123 

4- L A+E+ -fSPG+SL-f- P + -f AA+G I GDI + LFAR PI-fAITGSN K+TV 

Sbjct : 61 EKLLNEAQEIILSPGVSLQEPLIAKQAAQGKSIIGDIELFARNVNKPIIAITGSNGKTTV 120 

Query: 124 TTLVGEMAVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLN 183 

TT+VG M AA -f V-hV GM+G P L+ + + + YVLELSSFQLET L -f^ AT+LN 
Sbjct: 121 TTWGLMMKAAGRNVSVCGNIGEPVLEQITPEPDYYVLELSSFQLETTFSLRSQAATILN 180 

Query: 184 VSEDHMDRYDGMADYHLAKHRIFRGARQVWNRAD-ALTRPLIADTVPCWSFGLNKPDFK 242 

-fSEDHM+RY + DY AK RI+ +VM + + R L -f P SFGLN 4- 

Sbjct: 181 ISEDHMNRYATLQDYLRAKQRIYTDCFIPIVNADEPEIWRHLPFNKKPL-SFGLN--NAA 237 

Query: 243 AFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKA 3 02 

F L E + 4- +A+Q L+P-f ELK-f- H-f N G A +P + ML L-f 

Sbjct: 238 DFSLAEHNQKTSIAYQGKILMPIQELKLNARHHLQNALAALALGTAAKIPIENMLHVLRD 297 

Query: 3 03 FSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFH 362 

FSG+ HRCQWVR4- + + YY+DSK TNV G+L+L-fAGG GKGADF 

Sbjct: 298 FSGIRHRCQWVRKYKEIDYYNDSKGTNVGATRAAIESLGQAAKGQLILIAGGQGKGADFS 357 

Query: 363 DLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLSP 422 

L+-f V R+ + V+L+G DA L+ -f L + -f-l-+EAV+++ + A+ GD VLLSP 

Sbjct: 358 PLKDWKRYVKQVILIGEDAPLLEKTLKEITVIKHADSMNEAVKRSTQAAKAGDIVLLSP 417 



Query: 423 ACASLDMFKNFEERGRLFAKAVEEL 447 

ACAS DMF N+E RG +F + VE L 
Sbjct: 418 ACASFDMFTNYEHRGDVFTETVEAL 442 
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sp Q 8Z RU4 xn)P-N-acetylinuramoylalanine--D-glutamate ligase (EC 437 

MURD^SALTY 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 

(D-glutamic acid adding enzyme) [MORD] [Salmonella 

typhimurium] 

Score = 354 bits (909) , Expect = le-96 

Identities = 214/438 (48%) , Positives = 268/438 (60%) , Gaps = 11/438 (2%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 70 

-f++GLG +G4-S V -f RG+ V+DTR PP L L + VE G L-f^ E+L +A 
Sbjct: 9 VIIGLGLTGLSCVDFFLARGVTPRVMDTRVTPPGLDKLPQE VERHVGGLNDEWLLAA 65 

Query : 71 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGEM 13 0 

+ SPG++L P+L AA+ GV I GDI+LF REA+APIVAITGSN KSTVTTLVGEM 
Sbjct : 66 DLIVASPGIALAHPSLSAAASAGVEIVGDIELFCREAQAPIVAITGSNGKSTVTTLVGEM 125 

Query: 131 AVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSEDHMD 190 

A AA V VGGN+G PAL LL D ELYVLELSSFQLET L A ATVLNV+EDHMD 
Sbjct: 126 AKAAGVNVGVGGNIGLPALMLLDADRELYVLELSSFQLETTSSLQAAAATVLNVTEDHMD 185 

Query: 191 RYD-GMADYHLAKHRIFRGARQVVVNRADALTRPLIADTVPCWSFGLNKPDFKAFGLIEE 249 

RY G-h Y AK R4-+ A+ VW DALT P4- C SFG-fN D+ L + 
Sbjct: 186 RYPFGLQQYRAAKLRVYEKAKVCWNADDALTMPVRGADERCVSFGVNMGDYH LNRQ 242 

Query: 2 50 DGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLAHR 309 

G+ WL + -l-K+L V E+K+ G HMY+N AVGLP + L AL F-fGLAHR 

Sbjct: 243 QGETWLRVKGEKVLNVKEMKLSGQHNYTNALAALALADAVGLPRASSLKALTTFTGLAHR 302 

Query: 310 CQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREPVA 369 

Q E GV + +DSKATNV H-DG L LL GGDGK ADF L + 

Sbjct: 3 03 FQLALEHNGVRWINDSKATNV- -GSTEAALNGLHVDGTLHLLLGGDGKSADFSPLTRYLT 3 60 



Query : 3 70 RFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLSPACASLDM 42 9 

+ GRD 4-A AL + 4- T++EA+R A + GD VLLSPACASLD 
Sbjct: 361 GDRIRLYCFGRDGAQLA-ALRPEI-AQQTETMEEAMRLLAPRVQPGDMVLLSPACASLDQ 418 

Query: 43 0 FKNFEERGRLFAKAVEEL 447 

FKNFE+RG +F + ^EL 
Sbjct: 419 FKNFEQRGDVFTRLAKEL 436 



sp Q8Z9HQ UDP-N-acetylmuramoylalanine--D-glutamate ligase (EC 43 7 

MURD_SALTI 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 

(D-glutamic acid adding enzyme) [MITRD] [Salmonella 

typhi] 



Score = 354 bits (909) , Expect = le-96 

Identities = 216/442 (48%), Positives = 271/442 (60%), Gaps = 19/442 (4%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 70 

+ + -f"GLG +G+S V + RG+ V+DTR PP L L + VE G L-f E+L +A 
Sbjct: 9 VIIGLGLTGLSCVDFFLARGVTPRVMDTRVTPPGLDKLPQE VERHVGGLNDEWLLAA 65 
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Query: 71 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGEM 13 0 

+ SPG++L P+L AA+ GV I GDI+LF REA+APIVAITGSN KSTVTTLVGEM 
Sbjct : 66 DLIVASPGIALAHPSLSAAASAGVEIVGDIELFCREAQAPIVAITGSNGKSTVTTLVGEM 125 

Query: 131 AVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSEDHMD 190 

A AA V VGGN+G PAL LL D ELYVLELSSFQLET L A ATVLNV-f EDHMD 
Sbjct: 12 6 AKAAGVNVGVGGNIGLPALMLLDADRELYVLELSSFQLETTSSLQAAAATVLNVTEDHMD 185 

Query: 191 RYD-GMADYHLAKHRIFRGARQVWNRADALTRPLIADTVPCWSFGLNKPDFKAFGLIEE 249 

RY G+ Y AK R-(-+ A-f WN DALT P+ C SFG+N D+ L + 
Sbjct: 186 RYPFGLQQYRAAKLRVYEKAKVCWNADDALTMPVRGADERCVSFGVNMGDYH LNRQ 242 

Query: 250 DGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLAHR 309 

G+ WL + +K4-L V E+K-h G HNY+N AVGLP + L AL F+GLAHR 

Sbjct: 243 QGETWLRVKGEKVLNVKEMKLSGQHNYTNALAALALADAVGLPRASSLKALTTFTGLAHR 3 02 

Query: 310 CQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREPVA 369 

Q E GV + +DSKATNV +DG L LL GGDGK ADF P+A 
Sbjct: 303 FQLALEHNGVRWINDSKATNV--GSTEAALNGLHVDGTLHLLLGGDGKSADF SPLA 356 

Query: 370 RFCRA WLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLSPACA 425 

R+ + GRD +A AL + + T++EA+R A + GD VLLSPACA 

Sbjct: 357 RYLTGDRIRLYCFGRDGAQLA-ALRPEI-AQQTETMEEAMRLLAPHVQPGDMVLLSPACA 414 

Query: 42 6 SLDMFKNFEERGRLFAKAVEEL 447 

SLD FKNFE+RG +F + +EL 
Sbjct: 415 SLDQFKNFEQRGDVFTRLAKEL 436 



sp P14900 UDP-N-acetylinurainoylalanine--D-glutamate ligase (EC 437 

MURD_ECOLI 6 . 3 . 2 • 9 ) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
, (D-glutamic acid adding enzyme) [MURD] [Escherichia 

coli] 



Score = 353 bits (905) , Expect = 4e-96 

Identities = 214/442 (48%) , Positives = 269/442 (60%) , Gaps = 19/442 (4%) 

Query : 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 7 0 

+ ++GLG +G-hS V + RG+ V+DTR PP L L VE G L+ E+L +A 

Sbj ct : 9 VIIGLGLTGLSCVDFFLARGVTPRVMDTRMTPPGLDKLPEA- - - VERHTGSLNDEWLMAA 65 

Query: 71 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGEM 13 0 

4-. SPG++L P+L AA G+ I GDI+LF REA+APIVAITGSN KSTVTTLVGEM 
Sbjct : 66 DLIVASPGIALAHPSLSAAADAGIEIVGDIELFCREAQAPIVAITGSNGKSTVTTLVGEM 125 

Query: 131 AVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSEDHMD 190 

A AA V VGGN+G PAL LL D+ ELYVLELSSFQLET L A AT+LNV+EDHMD 
Sbjct: 12 6 AKAAGVNVGVGGNIGLPALMLLDDECELYVLELSSFQLETTSSLQAVAATILNVTEDHMD 185 

Query: 191 RYD-GMADYHLAKHRIFRGARQVWNRADALTRPLIADTVPCWSFGLNKPDFKAFGLIEE 249 

RY G+ Y AK RI+ A+ WN DALT P+ C SFG+N D+ L + 

Sbjct: 186 RYPFGLQQYRAAKLRIYENAKVCWNADDALTMPIRGADERCVSFGVNMGDYH LNHQ 242 

Query: 250 DGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLAHR 3 09 

G+ WL + +K+L V E+K+ G HNY+N A GLP + L AL F+GL HR 
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Sbjct: 243 QGETWLRVKGEKVLNVKEMKLSGQHNYTNALAALALADAAGLPRASSLKALTTFTGLPHR 302 

Query: 310 CQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREPVA 369 

+ V E GV + +DSKATNV -fDG L LL GGDGK ADF P+A 
Sbjct: 3 03 FEWLEHNGVRWINDSKATNV--GSTEAALNGLHVDGTLHLLLGGDGKSADF SPLA 356 

Query: 370 RFCRA WLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLSPACA 425 

R+ + GRD +A AL V + T+ + +A+R A -f- GD VLLSPACA 

Sbjct: 357 RYLNGDNVRLYCFGRDGAQLA-ALRPEV-AEQTETMEQAMRLLAPRVQPGDMVLLSPACA 414 

Query: 42 6 SLDMFKNFEERGRLFAKAVEEL 447 

SLD FKNFE+RG FA+ +EL 
Sbjct: 415 SLDQFKNFEQRGNEFARLAKEL 436 



sp Q8FL65 UDP-N-acetylmurainoylalanine--D-glutaniate ligase (EC 

MURD_EC0L6 6.3.2.9) 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) 
(D-glutamic acid adding enzyme) [MORD] [Escherichia coli 
06] 

Score = 352 bits (903) , Expect = 7e-96 
Identities = 214/442 (48%) , Positives = 269/442 (60%) , Gaps = 19/442 (4%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 7 0 

+++GLG -hG+S V + RG+ V+DTR PP L L VE G L+ E+L +A 

Sbjct: 9 VIIGLGLTGLSCVDFFLARGVTPRVMDTRMTPPGLDKLPEA VERHTGGLNDEWLMAA 65 

Query : 7 1 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGEM 130 

+ SPG+4-L P+L AA G+ I GDI+LF REA+APIVAITGSN KSTVTTLVGEM 
Sbjct : 66 DLIVASPGIALAHPSLSAAADAGIEIVGDIELFCREAQAPIVAITGSNGKSTVTTLVGEM 125 

Query: 131 AVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSEDHMD 190 

A AA V VGGN+G PAL LL D+ ELYVLELSSFQLET L A AT+LNV+EDHMD 
Sbjct: 12 6 AKAAGVNVGVGGNIGLPALMLLDDECELYVLELSSFQLETTSSLQAVAATILNVTEDHMD 185 

Query: 191 RYD-GMADYHLAKHRIFRGARQVWNRADALTRPLIADTVPCWSFGLNKPDFKAFGLIEE 249 

RY G-f Y AK Rl-f A-f WN DALT P-f C SFG+N D+ L -f 
Sbjct: 186 RYPFGLQQYRAAKLRIYENAKVCWNADDALTMPIRGADERCVSFGVNMGDYH LNHQ 242 

Query: 25 0 DGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLAHR 3 09 

G+ WL + 4-K+L V E+K-f G HNY+N A GLP -f L AL F-fGL HR 

Sbjct: 24 3 QGETWLRVKGEKVLNVKEMKLSGQHNYTNALAALALADAAGLPRASSLKALTTFTGLPHR 302 

Query: 310 CQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREPVA 369 

V E GV + +DSKATNV +DG L LL GGDGK ADF P+A 
Sbjct: 303 FEWLEHNGVRWVNDSKATNV--GSTEAALNGLHVDGTLHLLLGGDGKSADF SPLA 356 

Query: 3 70 RFCRA WLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLSPACA 425 

R-+ + GRD +A AL V + T+4-+A-f-R A + GD VLLSPACA 

Sbjct: 357 RYLNGDNVRLYCFGRDGAQLA-ALRPEV-AEQTETMEQAMRLLATRVQPGDMVLLSPACA 414 

Query: 426 SLDMFKNFEERGRLFAKAVEEL 447 

SLD FKNFE+RG FA+ +EL 
Sbjct: 415 SLDQFKNFEQRGNEFARLAKEL 436 



437 
AA 

align 
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sp Q8X9Y9 UDP-N-acetylmurainoylalanine--D-glutamate ligase (EC 437 

MURD_EC057 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Escherichia coli 
0157 :H7] 

Score = 352 bits (903), Expect = 7e-96 

Identities = 214/442 (48%), Positives = 269/442 (60%), Gaps = 19/442 (4%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 70 

-f ++GLG +G-fS V + RG+ V+DTR PP L L VE G L+ E+L +A 

Sbjct: 9 VIIGLGLTGLSCVDFFLARGVTPRVMDTRMTPPGLDKLPEA VERHTGSLNDEWLMAA 65 

Query : 71 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGEM 13 0 

+ SPG++L P+L AA G+ I GDI+LF REA+APIVAITGSN KSTVTTLVGEM 
Sbjct : 66 DLIVASPGIALAHPSLSAAADAGIEIVGDIELFCREAQAPIVAITGSNGKSTVTTLVGEM 125 

Query: 131 AVAADICRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSEDHMD 190 

A AA V VGGN+G PAL LL D+ ELYVLELSSFQLET L A AT+LNV+EDHMD 
Sbjct: 12 6 AKAAGVNVGVGGNIGLPALMLLDDECELYVLELSSFQLETTSSLQAVAATILNVTEDHMD 185 

Query: 191 RYD-GMADYHLAKHRIFRGARQVWNRADALTRPLIADTVPCWSFGLNKPDFKAFGLIEE 249 

RY G+ Y AK RI+ A+ VW DALT V-h C SFG+N D+ L + 
Sbjct: 186 RYPFGLQQYRAAKLRIYENAKVCWNADDALTMPIRGADERCVSFGVNMGDYH LNHQ 242 

Query: 250 DGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLAHR 309 

G-f WL + -fK+L V E + K-f G HNY4-N A GLP -t- L AL F-fGL HR 

Sbjct: 243 QGETWLRVKGEKVLNVKEMKLSGQHNYTNALAALALADAAGLPRASSLKALTTFTGLPHR 3 02 

Query: 310 CQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREPVA 369 

+ V E GV 4- +DSKATNV +DG L LL GGDGK ADF P+A 
Sbjct: 303 FEWLEHNGVRWINDSKATNV--GSTEAALNGLHVDGTLHLLLGGDGKSADF SPLA 356 

Query: 370 RFCRA WLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLSPACA 42 5 

R+ -H GRD G-f AL V + T+ ++A+R A + GD VLLSPACA 

Sbjct: 357 RYLNGDNVRLYCFGRD-GVQLAALRPEV-AEQTETMEQAMRLLAPRVQPGDMVLLSPACA 414 

Query: 42 6 SLDMFKNFEERGRLFAKAVEEL 447 

SLD FKNFE+RG FA+ -fEL 
Sbjct: 415 SLDQFKNFEQRGNEFARLAKEL 436 



tr Q 83MF9 UDP-N-acetylmuramoylalanine-D-glutamate ligase [MURD] 438 
[Shigella AA 
flexneri] align 

Score = 351 bits (900) , Expect = 2e-95 

Identities = 213/442 (48%) , Positives = 268/442 (60%) , Gaps = 19/442 (4%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 7 0 

+++GLG +G+S V + RG+ V+DTR PP L L VE G L+ E+L +A 

Sbjct: 10 VIIGLGLTGLSCVDFFLARGVTPRVMDTRMTPPGLDKLPEA VERHTGSLNDEWLMAA 66 

Query: 71 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGEM 130 

+ SPG++L P+L AA G+ I GDI-fLF REA+APIVAITGSN KSTVTTLVGEM 
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Sbjct : 67 DLIVASPGIALAHPSLSAAADAGIEIVGDIELFCREAQAPIVAITGSNGKSTVTTLVGEM 126 

Query: 131 AVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSEDHMD 190 

A AA V VGGN+G PAL LL D+ ELYVLELSSFQLET L A AT-fLNV+EDHMD 
Sbjct: 127 AKAAGVNVGVGGNIGLPALMLLDDECELYVLELSSFQLETTSSLQAVAATILNVTEDHMD 186 

Query: 191 RYD-GMADYHLAKHRIFRGARQVWNRADALTRPLIADTVPCWSFGLNKPDFKAFGLIEE 24 9 

RY G+ Y AK RI+ A+ WN DALT P+ C SFG+N D+ L + 
Sbjct: 187 RYPFGLQQYRAAKLRIYENAKVCWNADDALTMPIRGADERCVSFGVNMGDYH LNHQ 243 

Query: 250 DGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLAHR 3 09 

G-f WL 4- V E+K+ G HNY-fN A GLP + L AL F+GL HR 

Sbjct: 244 QGETWLRVKGEKVLNVKEMKLSGQHNYTNALVALALADAAGLPRASSLKALTTFTGLPHR 303 

Query: 310 CQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREPVA 369 

+ V E GV + +DSKATNV +DG L LL GGDGK ADF P+ 
Sbjct: 304 FEWLEHNGVRWINDSKATNV--GSTEAALNGLHVDGTLHLLLGGDGKSADF SPLV 357 

Query: 370 RFCRA WLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLSPACA 425 

R+ -f GRD +A AL V + T+-f+A+R A + GD VLLSPACA 

Sbjct: 358 RYLNGDNVRLYCFGRDGAQLA-ALRPEV-AEQTETMEQAMRLLAPRVQPGDMVLLSPACA 415 

Query: 42 6 SLDMFKNFEERGRLFAKAVEEL 447 

SLD FKNFE+RG FA+ +EL 
Sbjct: 416 SLDQFKWFEQRGNEFARLAKEL 437 



Q 7 UDS6 UDP-N-acetylmuramoylalanine-D-glutamate ligase [MURD] 43 8 

[Shigella AA 
flexneri] align 

Score = 349 bits (895) , Expect = 6e-95 

Identities = 213/442 (48%), Positives = 267/442 (60%), Gaps = 19/442 (4%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 70 

+++GLG +G+S V + RG+ V+DTR PP L L VE G L+ E+L +A 

Sbjct : 10 VIIGLGLTGLSCVDFFLARGVTPRVMDTRMTPPGLDKLPEA VERHTGSLNDEWLMAA 66 

Query: 71 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGEM 13 0 

+ SPG++L P+L AA G+ I GDI+LF REA+APIVAITGSN KSTVTTLVGEM 
Sbjct : 67 DLIVASPGIALAHPSLSAAADAGIEIVGDIELFCREAQAPIVAITGSNGKSTVTTLVGEM 126 

Query: 131 AVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSEDHMD 190 

A AA V VGGN-fG PAL LL D+ ELYVLELSSFQLET L A AT+LNV+EDHMD 
Sbjct: 127 AKAAGVNVGVGGNIGLPALMLLDDECELYVLELSSFQLETTSSLQAVAATILNVTEDHMD 186 

Query: 191 RYD-GMADYHLAKHRIFRGARQWVNRADALTRPLIADTVPCWSFGLNKPDFKAFGLIEE 24 9 

RY G+ Y AK RI+ A+ WN DALT P-f C SFG-fN D L 4- 

Sbjct: 187 RYPFGLQQYRAAKLRIYENAKVCWNADDALTMPIRGADERCVSFGVNMGDCH LNHQ 243 

Query: 250 DGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLAHR 3 09 

G-f WL 4- +K+L V E-fK-f G HMY+N A GLP + L AL F+GL HR 

Sbjct: 244 QGETWLRVKGEKVLNVKEMKLSGQHNYTNALVALALADAAGLPRASSLKALTTFTGLPHR 303 

Query: 310 CQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREPVA 3 69 

-f V E GV + +DSKATWV +DG L LL GGDGK ADF P+ 
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Sbjct: 304 FEWLEHNGVRWINDSKATNV--GSTEAALNGLHVDGTLHLLLGGDGKSADF SPLV 357 

Query: 370 RFCRA WLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLSPACA 425 

R4- + GRD +A AL V + T++'+A+R A 4- GD VLLSPACA 

Sbjct: 3 58 RYLNGDNVRLYCFGRDGAQLA-ALRPEV-AEQTETMEQAMRLLAPRVQPGDMVLLSPACA 415 

Query: 42 6 SLDMFKNFEERGRLFAKAVEEL 447 

SLD FKNFE+RG FA-^ +EL 
Sbjct: 416 SLDQFKNFEQRGNEFARLAKEL 437 



sp Q8ZIF1 UDP-N-acetylmurainoylalanine--D-glutamate ligase (EC 438 

MURD_YERPE 6.3.2-9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Yersinia pestis] 

Score = 347 bits (890), Expect = 2e-94 

Identities = 208/438 (47%), Positives = 263/438 (59%), Gaps = 11/438 (2%) 

Query : 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 7 0 

+ + -I-GLG +G + S V + RG+ V+DTR NPP L L VE G4-L+ E + L A 

Sbjct: 10 VIIGLGLTGLSCVDFFIARGVTPRVMDTRINPPGLDQLPES VEQHVGDLNQEWLLDA 66 

Query: 71 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGEM 13 0 

+ VSPG-f+L PAL +AA GV I GDI+LF RE +AP+VAITGSN KSTVTTLVGEM 
Sbjct : 67 DLIWSPGMALAHPALSEAAEAGVEIIGDIELFCRENQAPWAITGSNGKSTVTTLVGEM 12 6 

Query: 131 AVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSEDHMD 190 

A AA V GGN+G PAL LL D +L VLELSSFQLET L A AT+LNV+EDH D 
Sbjct: 127 AKAAGWSVGGGGNIGVPALTLLKQDNQLTVLELSSFQLETTHSLRASAATILNVTEDHTD 186 

Query: 191 RYD-GMADYHLAKHRIFRGARQVWNRADALTRPLIADTVPCWSFGLNKPDFKAFGLIEE 249 

RY G+ Y AK R4-+ A+ WN DALT P+ C SFG++ D-f L H- + 
Sbjct: 187 RYPLGLQQYRAAKLRVYENAKVCWNADDALTMPVRGADSRCISFGVDVGDYH LNKQ 243 

Query: 2 50 DGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLAHR 3 09 

G+ WL + +K+L E+K+ G HNY+N AVG+P + L AL FSGL HR 

Sbjct: 244 QGEIWLRVRGEKVLNTREMKLSGRHNYTNALAALALADAVGIPRASSLKALTTFSGLPHR 3 03 

Query: 310 CQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREPVA 3 69 

Q V ER GV + +DSKATNV +DG L LL GGDGK ADF L + 

Sbjct: 304 FQLVLERHGVRWIMDSKATNV--GSTEAALDGLQVDGTLHLLLGGDGKSADFSGLTHFLQ 361 

Que ry : 37 0 RFCRAWLLGRDAGL I AQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLS PACASLDM 42 9 

V GRD G +A + L T+ -fA+ A++ GD VLLSPACASLD 
Sbjct: 362 GDRIKVYCFGRDGGQLAALRPDVSQLTE--TMAQAMALVAKWLPGDRVLLSPACASLDQ 419 

Query: 43 0 FKNFEERGRLFAKAVEEL 44 7 

F++FE RG FA-f EEL 
Sbjct: 42 0 FRSFEHRGNEFARLAEEL 437 



Q95?P^ UDP-N-acetylmurainoylalanine--D-glutainate ligase (EC 439 

MURD_SHEON 6,3.2.9) AA 

{DDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
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(D -glutamic acid adding enzyme) [MTOD] [Shewanella 
oneidensis] 

Score = 344 bits (883) , Expect = le-93 

Identities = 191/445 (42%) , Positives = 274/445 (60%) , Gaps = 14/445 (3%) 

Query: 6 SDHFRIWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAE 65 

S + IV+GLG -fG+S+VRYL +G+ V+D+R PP TL + +P+V++ G D 
Sbjct : 3 SQYSHIVLGLGATGLSWRYLCGKGITPLVMDSRRQPPGAETLASSFPEVKLIAGGFDCR 62 

Query: 66 FLCSARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREA- - -KAPIVAITGSNAKST 122 

4-L A -f-f +SPG4- + + TP + A G4- + GD++LFARE K ITGSN K+T 

Sbjct: 63 YLVQATQIIISPGIAMNTPEVRAALDMGIEVIGDVELFAREIADRKPCVIGITGSNGKTT 122 

Query: 12 3 VTTLVGEMAVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVL 182 

VTTLVGEM A VAVGGN+G PALDLL ++ -i~ + +VLELSSFQLET LN -fT L 
Sbjct: 123 VTTLVGEMLREAGIAVAVGGNIGIPALDLLKENADIFVLELSSFQLETTHSLNCVASTCL 182 

Query: 183 NVSEDHMDRYDGMADYHLAKHRIFRGARQVVVNRADALTRPLIADTVPCWSFGLNKPDFK 242 

MV+EDHMDRY M Y AK R++ +R ++ NR DALT P + + SFGL P-i- 
Sbjct: 183 NVTEDHMDRYSDMDAYRKAKLRLYHQSRSIIFNRDDALTIP--TEPMNQNSFGLAPPEGD 240 

Query: 243 AFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKA 302 

H-G+ + + + + + E+ + G+HN+-fN 4-AVG+ M + 

Sbjct: 241 EWGICDSK lYHGHSEIMPITEVSLIGSHNHANLLAAMALVYAVGVDKQVMANVART 296 

Que ry : 3 03 FSGLAHRCQWVRERQGVS YYDDS KATNVXXXXXXXXXXXXD IDGKLVLLAGGDGKGADFH 362 

F+GL+HRC+ V + GV-fY -fDSKATNV -f G -f +L4-AGGDGKGADF 

Sbjct: 297 FTGLSHRCEWGVKGGVTYVNDSKATNVGATVAALDGLSDHL-GDIILIAGGDGKGADFS 355 

Query: 3 63 DLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLSP 422 

L EP+ + ++ LGRD lA A ++V ++ AV +AA+LA GD VLLSP 
Sbjct: 356 PLEEPLTKVTH-LITLGRDGNKIAALKEGA IKVDSMAAAVAKAAQLATSGDIVLLSP 411 



Query: 423 ACASLDMFKNFEERGRLFAKAVEEL 447 

ACASLDM+ NF RG F VE+L 
Sbjct: 412 ACASLDMYSNFMARGDDFRSQVEQL 436 



Q7N1 4 5 TOP-N-acetylmuramoylalanine--D-glutamate ligase 436 AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutcimic acid adding enzyme) [MURD] [Photorhabdus 
luminescens (subsp. laumondii)] 

Score = 332 bits (851), Expect = 8e-90 

Identities - 199/438 (45%), Positives = 258/438 (58%), Gaps = 13/438 (2%) 

Query : 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 70 

+ + -+-GLG 4-G+S V + RG+ V+DTR PP L VE G L+A+-t-L A 

Sbjct: 10 VIIGLGLTGLSCVDFFMARGVIPRVMDTRTAPPGKDKLP DGVECHSGSLNADWLMDA 66 

Query: 71 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGEM 13 0 

-f VSPG++L T L AA G+ I GDI-J-LF REA APIVAITGSN KSTVT-fLVGEM 
Sbjct : 67 DLIWSPGIALATAVLQAAANAGIEIVGDIELFCREATAPIVAITGSNGKSTVTSLVGEM 126 

Query: 131 AVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSEDHMD 190 

A AA+ +V VGGN+G PAL+LL +LYVLELSSFQLET LNA A VLNV+EDHMD 
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Sbjct: 127 AKAANWQVGVGGNIGIiPALELLKKSCQLYVLELSSFQLETTYSLNATAAAVLNVTEDHMD 186 

Query: 191 RY-DGMADYHLAKHRIFRGARQVWNRADALTRPLIADTVPCWSFGLNKPDFKAFGLIEE 249 

RY G++ Y AK RI+ A-f+ -fVN D LT P + C SFG-f+ D+-f + 
Sbjct: 187 RYPQGVSQYRAAKLRIYHQAKRCIVNAQDPLTLPEMGMDSRCVSFGVDCGDYQL D 241 

Query: 250 DGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLAHR 3 09 

+L LL E+K-f G HNY+N AVG+P -fA L L -f GL HR 

Sbjct: 242 SENAFLKVHNQSLLATNEIKLTGRHNYANGLVALALADAVGIPREASLATLTVYPGLDHR 301 

Query: 310 CQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREPVA 369 

Q R +GV -f +DSKATNV -+ + +0 L LL GGDGK ADF L+ + 

Sb j Ct : 3 02 FQLARLNKGVRWINDSKATNV- -GSTMAALDGLNLEGTLYLLLGGDGKSADFSPLKPFLC 3 5 9 

Query: 3 70 RFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLSPACASLDM 42 9 

+ GRD -fAQ L T4"f+A+R A GD VLLSPACASLD 

Sbjct: 360 GNKVQLYCFGRDGKQLAQLRPEIATLTE--TMEQAIRDIAPRLVAGDiyiVLLSPACASLDQ 417 

Query: 43 0 FKNFEERGRLFAKAVEEL 447 

F+NFE+RG F + EEL 
Sbjct: 418 FRNFEQRGHEFTRLAEEL 435 



Q82VS5 UDP-N-acetylmuramoylalanine-D-glutamate ligase (EC 6.3.2.9) 471 
[MURD] AA 
[Nitrosomonas europaea] align 

Score = 329 bits (843), Expect = 6e-89 

Identities = 198/453 (43%), Positives = 267/453 (58%), Gaps = 24/453 (5%) 

Query : 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 70 

+V+G+GK+G+S+V++L+R G +V DTR +PP L -h P + CG L E 
Sbjct : 9 LVLGMGKTGISMVKWLSRLGAQLSVADTRTSPPNLELISRIVPGEAIFCGPLKEELFQGI 68 

Query: 71 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFA- -REAKAP IVAITGSNAKSTVT 124 

+ +SPG+4-+ P + A +GV H- GDI+LFA 4- AP I+AITGSN K+TVT 
Sbjct : 69 DAIAISPGVAVAEPLVQAALQQGVPVIGDIELFAVALDQYAPPGTKILAITGSNGKTTVT 12 8 

Query: 125 TLVGEMAVAADKRVAVGGNLGTPALDLLADDIE LYVLELSSFQLETCDRLNAEV 178 

++VGEM A V V GW+G ALD L ++ L+ LELSSFQLET L + 

Sbjct: 12 9 SMVGEiWKNAGWDVEVAGNIGPAALDALMQRMDANKWPHLWALELSSFQLETTSSLRPDA 188 

Query: 179 ATVLNVSEDHMDRYDGMADYHLAKHRIF RGARQVWNRADALTRPLIADTVPCWS 233 

ATVLN+SEDH-HDRYD + +Y AK RIF G Q+4- NR DA + + 

Sbjct: 189 ATVLNLSEDHLDRYDSIEEYAAAKARIFSRPHNNGCVQIL-NRDDARVYAMADKNSKQVT 247 

Query: 234 FGLNKP-DFKAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLP 2 92 

FGL-l- P + FGL+ WLA LL EL 4- G HW AV LP 

Sbjct: 24 8 FGLSAPVSDEEFGLLPGGSDVWLAQGSTHLLKTSELAVAGLHNAANALAALALCRAVDLP 3 07 

Query: 2 93 FDAMLGALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLA 3 52 

F+ +L AL+ F GL HR Q V E GV++YDDSK+TN-f ++ +L+A 
Sbjct: 308 FEPLLHALRTFRGLPHRMQKVAEFNGVTFYDDSKSTNIGSAVAALNGFRKNV ILIA 363 

Query: 353 GGDGKGADFHDLREPVARFCRAWLLGRDAGLIAQAL-GNAVPLVRVATLDEAVRQAAEL 411 

GGDGKG DF L +PV+H- R+WLLGRDA +AQA+ + VP+ RV T+DEAV+ + L 
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Sbjct: 3 64 GGDGKGQDFSPLEQPVSKHVRSWLLGRDADKVAQAIQASNVPIHRVTTMDEAVQVSFLL 423 

Query: 412 AREGDAVLLSPACASLDMFKKTFEERGRLFAKAV 444 

A GD VLLSPACASLDMF N-f- R +F AV 
Sbjct: 424 AEHGDWLLSPACASLDMFNNYIHRAEVFTAAV 456 



sp Q?Z1M? UDP-N-acetylinurcunoylalanine--D-glutainate ligase (EC 44 9 

MURD_SHEVI 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Shewanella 
violacea] 

Score = 320 bits (821), Expect = 2e-86 

Identities = 186/445 (41%) , Positives = 270/445 (59%) , Gaps = 14/445 (3%) 

Query: 7 DHFRIWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEF 66 

D+ W+GLG +G+S+VRYL R+G-f V+D+R-H PP L -l-fP-fV + G D + 
Sbjct: 4 DNSHLVLGLGATGLSWRYLCRQGITPLVMDSRDQPPGAEQLALEFPEVNLITGGFDCRY 63 

Query: 67 LCSARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAK- -AP- IVAITGSNAKSTV 123 

L A ++ +SPG+++ TP + A + + GD++LFAR K +P ++ ITGSN KSTV 
Sbjct: 64 LVQASQIVISPGIAIDTPEIRAAIDMDIEVIGDVELFARAIKDRSPCVIGITGSNGKSTV 123 

Query: 124 TTLVGEMAVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLN 183 

TTLVGEMA AA AVGGN+G P LDLL ++LY+LELSSFQLET LN AT LN 
Sbjct: 124 TTLVGEMAKAAGLNYAVGGNIGIPVLDLLQKPVDLYILELSSFQLETTHSLNCISATCLN 183 

Query: 184 VSEDHMDRYDGMADYHLAKHRIFRGARQVWNRADALTRPLIADTVPCWSFGLNKPDFKA 243 

+ SEDHMDRY -f Y AK + + + + NR D+LT+P D + SFGL P 

Sbjct: 184 ISEDHMDRYSDLEAYRQAKLALYDQSKRALFNREDSLTQP--NDPMNQNSFGLTSPVNDE 241 

Query: 244 FGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSlSrXXXXXXXGHAVGLPFDAMLGALKAF 303 

+G+ +DG+ -f 4.-f 4- I G+HN-I-+N + G+ + M+ K F 

Sbjct: 242 WGV--KDGK--IVHGTTEIASLQDVAIVGSHNHANLIAAMALAyHAGIDKEPMIQVAKNF 297 

Query: 3 04 SGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHD 3 63 

+GLAHRC+ V V-fY +DSKATNV + G GGDGKGADF 

Sbjct: 298 TGLAHRCELVANIAAVAYVNDSKATNVGATVAALEGLGEHL-GDIILIVGGDGKGADFTP 356 

Query: 3 64 LREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLSPA 423 

LEV 4--f LG-fD I A -f ++ +AV+QAAELA GD VLLSPA 

Sbjct: 357 L-ETVFNKVAHLITLGKDGDKIAALKEHS HKADSMADAVKQAAELATAGDIVLLSPA 412 

Query: 424 CASLDMFKNFEERGRLFAKAVEELA 448 

CASLDM+KNF RG F + L4- 
Sbjct: 413 CASLDMYKNFMARGDDFRQLAQALS 437 



sp P45063 UDP-N-acetylmurainoylalanine--D-glutainate ligase (EC 43 7 

MURD_HAEIN 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 

(D-glutaznic acid adding enzyme) [MURD] [Haemophilus 

influenzae] 



http://us.expasy.org/cgi-bin/blast.pl 



3/29/04 



ExPASy BLAST2 Interface 



Page 18 of 80 



Score = 317 bits (811) , Expect = 3e-85 

Identities = 191/433 (44%) , Positives = 252/433 (58%) , Gaps = 18/433 (4%) 

Query: 12 WGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSAR 71 

++GLGK+G+S V YL + V+DTR+NP + L P H- G L+ E+L + 
Sbjct : 11 IIGLGKTGLSCVDYLLSQQANIRVIDTRKNPTGIDKLPQNIP LHTGSLNQEWLLESD 67 

Query: 72 ELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGEMA 131 

+ +SPGL + 4-fTP + A GV + GDI+LF R A PIV ITGSN KSTVTTLV EMA 
Sbjct : 68 MIVISPGLAVKTPEIQTALKAGVEVIGDIELFCRAATKPIVGITGSNGKSTVTTLVYEMA 127 

Query: 132 VAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSEDHMDR 191 

AA +V -hGGN+G pal LL -fD ELYVLELSSFQLET L A ATVLNV+EDHMDR 
Sbjct: 128 KAAGVKVGMGGNIGIPALSLLNEDCELYVLELSSFQLETTYSLKAAAATVLNVTEDHMDR 187 

Query: 192 YDGMADYHLAKHRIFRGARQVWNRADALT RPLIADTVPCWSFGLNKPDFKAFGLI 247 

Y -f DY AK RI+ A+ V+W D LT TV SF N D + L 
Sbjct: 188 YMDLEDYRQAKLRIYHNAKVGVLNNEDRLTFGENENQAKHTV SFAENSAD YWLK 241 

Query: 24 8 EEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLA 3 07 

E+G+ ++L + + +LP E + G HNY H A-fG-J- D-f+ AL+ F GL 

Sbjct: 242 TENGKQYLMVKDEVILPCEEATLVGRHNYMNILAATALAQAIGINLDSIRTALRHFKGLD 301 

Query: 308 HRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREP 367 

HR Q V + G+ + -fDSKATNV I-fGKL LL GGDGKGADF +L E 

Sbjct: 3 02 HRFQLVHQANGIRWINDSKATNVGSTVAALAGLY--IEGKLHLLLGGDGKGADFSELAEL 3 59 

Query: 368 VARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLSPACASL 427 

+ + GRD L"hA+ -f T-f+4-A+ 4^ GD VLLSPACASL 

Sbjct: 360 INQPHIICYCFGRDGALLAKFSSQS YLFDTMEQAIEFLRPTLQSGDMVLLSPACASL 416 



Query: 42 8 DMFKNFEERGRLF 440 

D F +FE+RG F 
Sbjct: 417 DQFASFEKRGEEF 429 



SP QBDEK8 XJDP-N-acetylinurainoylalanine--D-glutainate ligase (EC 442 

MURD_VIBVU 6,3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MORD] [Vibrio 
vulnificus] 



Score = 315 bits (806), Expect - le-84 

Identities = 182/440 (41%) , Positives = 248/440 (56%) , Gaps = 10/440 (2%) 

Query : 11 IWGLGKSGMSLVRYLARRG- -LPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLC 68 

-hWGLG -f-G+S+VR+L -f L V+DTR PP+L P + +G + -fL 

Sbjct: 11 WVGLGITGLSWRHLRKTQPQLQVKVIDTRPTPPGVEQLP PDIALHVGSWNDAWLA 67 

Query: 69 SARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVG 12 8 

A + +PG++I1 TP -f A+GV + GDI+LFA A P++AITGSN KSTVT L G 
Sbjct: 68 EADLWTNPGIALATPQIQTVLARGVAWGDIELFAWAADKPVIAITGSNGKSTVTDLTG 12 7 

Query: 129 EMAVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSEDH 188 

MA A + A+GGN+G PALDLL -f +ELYVLELSSFQLET L+ A LN+SEDH 
Sbjct: 12 8 VMANACGVKCAIGGNIGVPALDLLEQEVELYVLELSSFQLETTSSLHLVAAAFLNLSEDH 187 
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Query: 18 9 MDRYDGMADYHLAKHRIFRGARQVVVNRADALTRPLIADTVPCWSFGLNKPDFKAFGLIE 248 

MDRY GM DY AK RIF+ A+ VWR D T P + + D K FG+I 

Sbjct: 188 MDRYQGMDDYRQAKLRIFQHAKHGWNRDDRQTYPETSHGQQSLALVTFGSDDKEFGVIS 247 

Query: 24 9 EDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLAH 3 08 

G+ WL++ +L ELK-h G HN +N G+ + L ALK+ ++GL H 

Sbjct: 24 8 HQGESWLSYNQQPILASRELKLVGQHNVANVLWLALLTCAGIDYRKGLSALKSYTGLTH 3 07 

Query: 3 09 RCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREPV 368 

RCQ V + +G+ + +DSKATN+ + GKL LL GGDGKGADF L+ + 

Sbjct: 308 RCQWADNRGIKWVNDSKATNL--ASTQAALSGLNCAGKLYLLVGGDGKGADFSPLKPIL 365 

Query: 369 ARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLSPACASLD 42 8 

A+ + G D +A R +++ + + + GD V+LSPACAS D 

Sbjct: 366 AQLNLQLCCFGADGDQFiy[PLHASA---TRFERMEDVIEHISPQLQSGDMVMLSPACASFD 422 

Query: 42 9 MFICNFEERGRLFAKAVEEIiA 448 

F NF RG FA-f + A 
Sbjct: 423 QFSNFMARGDRFAELARQYA 442 



Q87SG6 UDP-N-acetyliaurainoylalanine--D-glutainate ligase (EC 

iyiURD_VIBPA 6.3.2.9) 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) 
(D-glutamic acid adding enzyme) [MtTRD] [Vibrio 
parahaemolyticus] 

Score = 315 bits (806) , Expect = le-84 
Identities = 190/443 (42%) , Positives = 253/443 (56%) , Gaps = 15/443 (3%) 

Query : 8 HFRIWGLGKSGMSLVRYLARRG- -LPFAWDTRENPPELATLRAQYPQVEVRCGELDAE 65 

H +WGLG +G+S+V++L + L V+DTR+NPP L Q VE+ G -f + 
Sbjct: 8 HNWWGLGITGLSWKHLRKTQPQLTVKVIDTRDNPPGAERLPEQ VELHRGGWNTQ 64 

Query : 66 FLCSARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTT 125 

+L A + +PG-f-+L TP + AKG + GDI+LFA P+VAITGSN KSTVT 

Sbjct: 65 WLAEADLWTNPGIALATPEIQTVLAKGTPWGDIELFAWAVNKPWAITGSNGKSTVTD 124 

Query: 126 LVGEMAVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVS 185 

L G MA AA V VGGN+G PAL+LL D 4-LYVLELSSFQLET L -f A LN+S 
Sbjct: 125 LTGVMAKAAGLTVGVGGNIGVPALELLEQDADLYVLELSSFQLETTSSLKLKAAAFLNLS 184 

Query: 186 EDHMDRYDGMADYHLAKHRIFRGARQVWNRADALTRPLIADTVPCWSFGLMKPDFKAFG 245 

EDHMDRY+GMADY AK RIF A AAWR D T P + -fP +FG D -fA+G 
Sbjct: 185 EDHMDRYEGiyiADYRAAKLRIFDHAELAVVNRDDQETYPEV--EMPWTFG SDEQAYG 239 

Query: 24 6 LIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSG 3 05 

L + + WL +++ ELK-f G HN +N A G+ + L ALK ++G 

Sbjct: 24 0 LEVDGSRTWLLDHGQRVIASDELKLVGKHNLANALWLALLKAAGVDYHNALNALKNYTG 2 99 

Query: 306 LAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLR 365 

L HRCQ V + +GV + +DSKATN+ + GKL LL GG GKGADF L+ 

Sbjct: 300 LTHRCQWADNRGVKWVNDSKATNI--ASTMAALSGLESTGKLYLLVGGVGKGADFTPLK 357 

Query: 3 66 EPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLSPACA 425 



437 
AA 

align 
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A + G D +A +R T+++ -f+Q -h + GD V+LSPACA 
Sbjct: 358 PIFATLNLQLCCFGLDGDDFMPLHESA IRFNTMEDVIQQISSQLKSGDMVMLSPACA 414 

Query: 426 SLDMFKNFEERGRLFAKAVEELA 448 

S D F NF RG FA ++ A 
Sbjct: 415 SFDQFDNFMARGDAFAVLAQKYA 437 



QZNP^Z UDP-N-acetylmuramoylalanine-D-glutamate ligase (EC 6.3.2.9) 453 
[MURD] AA 
[Chromobacterium violaceum] align 

Score = 314 bits (805) , Expect = 2e-84 

Identities = 191/443 (43%) , Positives = 250/443 (56%) , Gaps = 17/443 (3%) 

Query : 12 WGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSAR 71 

WGLG SG-h-f RYLA G V D + LA L P VEV G D A 

Sbjct: 10 WGLGGSGLAAARYLAAHGARVRVADANPSAERLAELERCIiPGVEVMVGAFDDATFAGAE 69 

Query: 72 ELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAK APIVAITGSNAKSTVTTLVG 12 8 

L VSPG+ L PA+ G + GDI++ AR + + +~I~AITGSN KSTVT+LVG 

Sbjct: 70 LLWSPGVPLANPAIAAFRRAGGEWGDIEILARAIQGDGSKVIAITGSNGKSTVTSLVG 129 

Query: 129 EMAVAADKRVAVGGNLGTPALD-LLADDI ELYVLELSSFQLETCDRLNAEVATVL 182 

+ AA V GN+G L-h LLA + +4-f VLELSSFQLE+ L A+ ATVL 

Sbjct: 130 HLCEAAGLDTWAGNIGLAVLEALLAREQSGKRPDVWVLELSSFQLESTFSLAADAATVL 189 

Query: 183 NVSEDHMDRYDGMADYHLAKHRIFRGARQWVNRADALTRPLIADTVPCWSFGLNKPDFK 242 

N+SEDH+DRY + DY AK R+F G V+N+ DAL R 4-+ P F LN 
Sbjct: 190 NISEDHLDRYADLLDYAHAKTRVFNGKGVQVLNKDDALVRAMVRPGHPVKWFSLNG A 246 

Query: 243 AFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKA 3 02 

A + +G WL +K+ +-f + + +G HN +N +GLP -f 4-L LK 

Sbjct: 247 ADYALARNGGYWLKVDGEKVFDCADMQLQGLHNAANALAALGLCQGIGLPLEKLLDGLKT 306 

Query: 303 FSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFH 362 

F GLAHR + V E G+++ DDSK TNV + VL-hAGGDGKG DF 
Sbjct: 307 FRGLAHRVELVDEFDGIAFIDDSKGTNVGATEAALNGMTRQV VLIAGGDGKGQDFA 362 

Query: 363 DLREPVARFCRAWLLGRDAGLIAQAL-GNAVPLVRVATLDEAVRQAAELAREGDAVLLS 421 

L+ R RAV+L-fGRDAG I AL + + L R TL+EA R+AA LAR GD VLLS 
Sbjct: 363 PLKPACQRIARAVLLIGRDAGRIEAALEDSGLALERCDTLEEATRRAAALARPGDWLLS 422 

Query: 422 PACASLDMFKNFEERGRLFAKAV 444 

PACASLDMFKN+ R +4-F V 
Sbjct: 423 PACASLDMFKNYAHRAQVFIDTV 445 



ti^ Q7MNV3 UDP-N-acetylmuramoylalanine-D-glutamate ligase [W0612] 442 
[Vibrio AA 
vulnificus (strain YJ016)] align 

Score = 313 bits (803), Expect = 3e-84 

Identities = 181/440 (41%), Positives = 248/440 (56%), Gaps = 10/440 (2%) 
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Query : 11 IWGLGKSGMSLVRYLARRG- -LPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLC 68 

+VVGLG -fG-fS+VR+L + L V+DTR PP + L P + + G + +L 

Sbjct: 11 VWGLGITGLSWRHLRKTQPQLQVKVIDTRPTPPGVEQLP PDIALHVGSWNEAWLA 67 

Query : 6 9 SARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVG 12 8 

A 4- -f-PG-f+L TP 4- A+GV + GDI+LFA A P++AITGSN KSTVT L G 
Sb j Ct : 68 EADLWTNPGIALATPQIQTVLARGVAWGDIELFAWAADKPVIAITGSNGKSTVTDLTG 12 7 

Query: 12 9 EMAVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSEDH 18 8 

MA A + A+GGN+G PALDLL ++ELYVLELSSFQLET L+ A LM+SEDH 
Sbjct: 128 VMANACGVKCAIGGNIGVPALDLLEQEVELYVLELSSFQLETTTSLHLVAAAFLNLSEDH 187 

Query: 189 MDRYDGMADYHLAKHRIFRGARQVWNRADALTRPLIADTVPCWSFGLNKPDFKAFGLIE 24 8 

MDRY GM DY AK RIF-f A+ VWR D T P + + D K FG4- + 

Sbjct: 188 MDRYQGMDDYRQAKLRIFQHAKHGWNRDDRQTYPETSHGQQSLALVTFGSDDKEFGVMS 247 

Query: 24 9 EDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLAH 3 08 

G+ WL++ +L ELK+ G HN +lSr G+ + L ALK+++GL H 

Sbjct: 24 8 HQGESWLSYNQQPILASRELKLVGQHNVANVLWLALLTCAGIDYRKGLSALKSYTGLTH 3 07 

Query: 309 RCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREPV 3 68 

RCQ V + +G+ + +DSKATN-f + GKL LL GGDGKGADF L+ + 

Sbjct: 308 RCQWADNRGIKWVNDSKATNL--ASTQAALSGLNCAGKLYLLVGGDGKGADFSPLKPIL 365 

Query: 369 ARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLSPACASLD 428 

+ G D +A R -h4"f + + + GD V+LSPACAS D 
Sbjct: 366 AQLNLQLCCFGADGDQFMPLHASA TRFERMEDVIEHISPQLQSGDMVMLSPACASFD 422 

Query: 42 9 MFKNFEERGRLFAKAVEELA 44 8 

F NF RG FA+ -f A 
Sbjct: 423 QFSNFMARGDRFAELARQYA 442 



tr Q7VP56 UDP-N-acetylmuramoylalanine--D-glutamate ligase [MURD] 435 
[Haemophilus AA 
ducreyi] align 

Score = 311 bits (797) , Expect = le-83 

Identities = 191/442 (43%) , Positives = 252/442 (56%) , Gaps = 28/442 (6%) 

Query: 12 WGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSAR 71 

+VGLGK+G+S V + A + V+DTRE P + L V + G L+ E+L ++ 

Sbj ct : 13 IVGLGKTGLSCVAFFAEKQATIQVIDTREQPAGIEHLS DNVALHTGSLNLEWLLASD 69 

Query: 72 ELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGEMA 131 

+ +SPGL+L TP + A G+ + GDI-fLF REAKAPI+AITGSN KSTVTTLV EMA 
Sbj ct : 70 LIVMSPGLALATPEIQTAIQAGIEWGDIELFVREAKAPIIAITGSNGKSTVTTLVSEMA 12 9 

Query: 132 VAADJCRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSEDHMDR 191 

A +V +GGN4-G PAL LL EL-fVLELSSFQLET L A+ AT+LNVS^-DHMDR 
Sbjct: 13 0 QQAGIKVGMGGNIGIPALSLLNKGYELFVLELSSFQLETTYSLKAKAATILNVSQDHMDR 18 9 

Query: 192 YDGMADYHLAKHRIFRGARQVWNRADALTRPLIADTVPCWSFGLNKPDFKAFGLIEEDG 251 

Y Y AK RI+ A V+W DLTPL PSG 4^ + F ED 
Sbjct: 190 YASGEHYRQAKLRIYENAEYVIVNDDDPLTYPL PSQSVG NLRHFA--EHDA 238 
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Query: 252 QKWLAFQFDKL LPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFS 304 

Q A + -f G HN M A G+ L+ + 

Sbjct: 239 Q- - YAIKYDQLCSGDQAVINTDQMLLTGRHNQLNALAAIALAEAAGINRTGIINGLRCYG 296 

Query: 3 05 GLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDL 3 64 

GLAHR Q V GV + +DSKATNV + G L LL GGDGKGADF L 

Sbjct: 297 GLAHRFQRVPTNDGVCWVNDSKATNV- -GSTVAALNGLPLSGTLYLLLGGDGKGADFSML 354 

Query: 365 REPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLSPAC 424 

+ V 4- G+D +A+ N+ V V T+ +A+ Q L ++GD VLLSPAC 
Sbjct: 355 KALVNQPHIVCYCFGKDGKSLAELTTNS VLVDTMQQAIEQIRPLVKQGDMVLLSPAC 411 

Query: 425 ASLDMFKNFEERGRLFAKAVEE 446 

ASLD F NFEERG 4-FA4- + + 
Sbjct: 412 ASLDQFNNFEERGDMFARLAQQ 433 



sp Q9CPB0 UDP-N-acetylmuramoylalanine- -D-glutamate ligase (EC 434 

MURD_PASMU 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl -D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Pasteurella 
multocida] 



Score = 301 bits (770) , Expect = 2e-80 

Identities = 179/431 (41%), Positives = 247/431 (56%), Gaps = 13/431 (3%) 

Query : 12 WGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSAR 7 1 

V+GLGK+G+S V +L + V+DTR P L P + G L+ ++L + 
Sbjct: 12 VIGLGKTGLSCVDFLLAKQADVRVIDTRTQPAGAEQLAKNVP LHTGSLNQQWLLESD 68 

Query: 72 ELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGEMA 131 

+ +SPGL+++TP + A A G+'+ GDI+LF REAK PI+AITGSN KSTVT+LV M 
Sbjct: 69 LIIISPGLAVKTPEIQTALAAGIEVIGDIELFCREAKKPIIAITGSNGKSTVTSLVAHMV 128 

Query: 132 VAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSEDHMDR 191 

AA -hV +GGN+G PAL LL ++YVLELSSFQLET L A ATVLN+SEDHM-fR 
Sbjct: 129 NAAGLKVGMGGNIGIPALSLLEQAHDMYVLELSSFQLETTYSLKATSATVLNISEDHMNR 188 

Query: 192 YDGMADYHLAKHRIFRGARQVVVNRADALTRPLIADTVPCWSFGLNKPDFKAFGLIEEDG 251 

Y + DY AK +1+ A+ V+N DALT + SFG + D + L E G 
Sbjct: 189 YVDLEDYRQAKLKIYHHAQTAVINAEDALT--AJyiDGLKNGVSFGEDNAD YWLKTEKG 243 

Query: 252 QKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLAHRCQ 311 

+ -fL + +-f+L E+K+ G HNY N A G+P + + + AL+ F+GL HR Q 

Sbjct: 244 RSYLMAKIDERVLACDEMKLVGRHNYMNALAAIALAQAAGIPLESIRRALREFNGLDHRFQ 3 03 

Query: 312 WVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREPVARF 371 

GV + 4-DSKATNV ++G h LL GGDGKGADF 4-L + + 

Sbjct: 3 04 LAHFAHGVRWVNDSKATNV--GSTVAALTGLQLNGTLHLLLGGDGKGADFSELASLINQP 3 61 

Query: 372 CRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLSPACASLDMFK 431 

G+D +A + R +T++EA+ GD VLLSPACASLD F 

Sbjct: 362 NIICYCFGQDGEQLAALSPRS QRFSTMEEAINALRPTLSAGDMVLLSPACASLDQFS 418 

Query: 43 2 NFEERGRLFAK 442 

+FE-fRG F + 
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Sbjct: 419 SFEQRGDEFTR 429 



sp UDP-N-acetylinuranioylalanine--D-glutamate ligase (EC 440 

MURD_VIBCH 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Vibrio cholerae] 

Score = 299 bits (766) , Expect = 5e-80 

Identities = 183/444 (41%), Positives = 249/444 (55%), Gaps = 20/444 (4%) 

Query: 11 IWGLGKSGMSLVRYLARR- -GLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLC 68 

+WGLG +G+S+V YL + + V+DTRE PP L + V + + E+L 

Sbjct: 11 VWGLGITGLSWNYLRKYHPSVTVQVIDTREAPPGQEQLSSD VALHRSGWNLEWLL 67 

Query: 69 SARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVG 12 8 

+A + 4-PG++L TP + Q A G+ -f GDI+LFA P-f+AITGSN KSTVT L G 

Sbjct : 68 NADLWTNPGIALATPEIQQVLAAGIPWGDIELFAWHVDTPVIAITGSNGKSTVTDLSG 127 

Query: 12 9 EMAVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSEDH 188 

+A AA AVGGN4-G PALDL++ D+ELYVLELSSFQLET L + A LN-fSEDH 
Sbjct: 128 VLANAAGVKAAVGGNIGVPALDLISPDVELYVLELSSFQLETTSSLKLKAAAFLNLSEDH 187 

Query : 18 9 MDRYDGMADYHLAKHRIFRGARQVVVNRADALTRPLIADTVPCWSFGLNKPDFKAFGLIE 24 8 

MDRY GM DY AK RIF A WN D T P A -f +FG-f -f F h + 

Sbjct: 188 MDRYQGMEDYRQAKLRIFDHAETAVVNADDTQTFPDHAAHLQWTFGVEQA--AQFSLAQ 245 

Query: 24 9 EDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLAH 3 08 

G+-f+L + EL + G HN -fN 4. Qh- F L ALK-f- ++GL H 

Sb j c t : 24 6 HQGREYLFARDEAVMACAELSLVGRHNVANVLTVLALLDSAGVNFRLALDALKS YTGLTH 3 05 

Query: 3 09 RCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREPV 3 68 

RCQ V + G4^ + 4-DSKATNV I+G+L LL GG GKGADF L + 

Sbjct: 306 RCQWADNHGIKWVNDSKATNV--ASTLAALSGLKIEGQLYLLVGGVGKGADFTPLAPVL 363 

Query: 369 ARFCRAWLLGRDAGLIAQALGNAVPLVRVA TLDEAVRQAAELAREGDAVLLSPAC 424 

A + G D +PL A +++ +R -f GD VLLSPAC 

Sbjct: 364 ATLPVQLCCFGVDG HQFMPLHPSARFYDSMESIIRSIRPQLKSGDMVLLSPAC 416 

Query: 425 ASLDMFKNFEERGRLFAKAVEELA 448 

AS D FKNF RG +FA+ + A 
Sbjct: 417 ASFDQFKNFMARGDIFAQLARQYA 440 



sp Q8XVI5 UDP-N-acetylmuraitioylalanine--D-glutamate ligase (EC 499 

MURD_RALSO 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Ralstonia 
solanacearum (Pseudomonas solanacearum) ] 

Score = 298 bits (762) , Expect = 2e-79 

Identities = 189/488 (38%), Positives = 264/488 (53%), Gaps = 52/488 (10%) 

Query: 9 FRIWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLC 68 

F +V+GLG+SG-h + 4- R+ AR G V DTRE P L LRA PEG L 
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Sbjct: 9 FVLVLGLGESGLAMARWCARHGARARVADTREAPANLPALRAHVPDAEFIGGPFAPSLLE 68 

Query: 69 SARELYVSPGLSLRTPALVQ AAAKGVRISGDIDLFAR EAKAP-IVAIT 115 

+ +SPGLS A+ A + V -f G+I+LFAR + AP ++AIT 

Sbjct: 69 GVALVAISPGLSPLDAAVAALLDGARERAVPVWGEIELFARALAGLKLAQGYAPRVLAIT 12 8 

Query: 116 GSNAKSTVTTLVGEMAVAADKRVAVGGNLGTPALDLLADDIE LYVLELSSFQLE 169 

G+N K+T TLG+ AKVV GN+ ALD L + ++VLELSSFQLE 
Sbjct: 12 9 GTNGKTTTTALAGALVQRAGKTVGVAGNISPSALDKLTECVDAGTLPDVWVLELSSFQLE 18 8 

Query: 170 TCDRLNAEVATVLWSEDHMDRYDGMADYHLAKHRIFRGARQVVVNRADALTRPLIADTV 229 

T L+A4- AT4-LNH-++DH+D + MA Y AK RIF V+NR DA 

Sbjct: 18 9 TTHTLDADAATILNITQDHLDWHGSMAAYAAAKGRIFGAGTVRVLNRQDADVMAFAGKRG 24 8 

Query: 230 PCWSFGLNKPDF-KAFGLIEEDGQKWLAF QFDK 261 

+ FG + + P +A GL+ -f- G W+ + + 

Sbjct: 24 9 GDVTFGTDEPATPEALGLLRDGGIPWIVLAEADDDDLPKPARRKKGDTTPAAPVPVRLKR 3 08 

Query: 262 LLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLAHRCQWVRERQGVSY 321 

L+P L+IRG HN +N A+GLP A+L L+ ++G HR + + + + 

Sbjct: 309 LMPADALRIRGLHNATNAMAALALCRAIGLPASALLHGLRDYAGEPHRVELIAAFDDIEF 368 

Query: 32 2 YDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREPVARFCRAWLLGRD 3 81 

+DDSK TNV + ++VL+AGGDGKG DF L PVA+-+- RAWL+GRD 

Sbjct: 369 FDDSKGTNVGATVAALSG LSKRWLIAGGDGKGQDFSPLAAPVAQYARAWLIGRD 424 

Query: 3 82 AGLIAQALGNA-VPLVRVATLDEAVRQAAELAREGDAVLLSPACASLDMFKNFEERGRLF 44 0 

A I AL 4-+ V LV ATL+ AV++AA A4- GDAVLLSPACAS DMF+N-fE R + + F 
Sbjct: 425 APRIRAALADSGVELVEAATLEAAVQEAAARAQAGDAVLLSPACASFDMFRNYEHRAQVF 4 84 

Query: 441 AKAVEELA 44 8 

+AV LA 
Sbjct: 485 HEAVAALA 4 92 



t^r QZYQI9 UDP-N-acetylmuramoyl-L-alanine:D-glutainate ligase (EC 6.3.2.9) 444 AA 
[MURD] [Candidatus Blochmannia floridanus] 

align 

Score = 280 bits (717) , Expect = 3e-74 

Identities = 172/439 (39%), Positives = 241/439 (54%), Gaps = 8/439 (1%) 

Query : 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 70 

+ + +G GK+G+S + -f RG+ ++DTR-t- P E+ L + VE G L+ +-f 4-A 
Sbjct : 11 VIIGFGKTGLSCLNFFLIRGVIPKIIDTRQYPSEIVIKNLPSF VEYCFGRLNDFWILNA 67 

Query : 71 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGEM 13 0 

+ VSPG+ L P +++A G+ + GDI+LF RE API+AITGSN KSTVT LV +M 
Sbj ct : 68 NLIWSPGVRLDHPIIIEAMKLGIEWGDIELFVREISAPIIAITGSNGKSTVTQLVSKiyi 127 

Query: 131 AVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSEDHMD 190 

A A V V GN+G P L LL ELYVLE+SSFQL+ L A AT+LM+S DHMD 

Sbjct: 128 AKQAGWSVGVAGNIGVPVLSLLKKQYELYVLEISSFQLDVTYSLRATAATILNISVDHMD 187 

Query: 191 RY-DGMADYHLAKHRIFRGARQWVNRADALTRPLIADTVPCWSFGLNKPDFKAFGLIEE 249 

RY G+ -fY +K R1+ WN -f-D LT-fPL+ D + SF +N + L 
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Sbjct: 188 RYPKGLEEYICSKKRIYHNSYFCWNDSDPLTKPLLNDGIYHVSFSMNSKS-ADYRLEYY 246 

Query: 250 DGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLAHR 3 09 

G W+ -f +L ELKI NY M V +P L L-f FSGL+HR 

Sbjct: 247 KGNNWIVANGEYVLSCAELKINNCMNYMNMLSALALSDIVKIPRIVSLQVLRFFSGLSHR 306 

Query: 310 CQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDI-DGKLVLLAGGDGKGADFHDLREPV 3 68 

Q V + 4- V + +DSKATNV + DO L LL GGDGK A+F +L + 

Sbjct: 3 07 FQLVYKNRNVCWINDSKATNVGATKEAINNTIITLRDGNLHLLLGGDGKLANFFELSCLI 3 66 

Query: 369 ARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLSPACASLD 42 8 

+ -f G-f-D + Q+ N V L + -fA+ + + D VLLSPACASLD 

Sbjct: 367 KHYAIHLYCFGKDGVCLTQSGFNDVFLSN--NIIDAMYIISRRVQRKDIVLLSPACASLD 424 



Query: 429 MFKNFEERGRLFAKAVEEL 447 

F +F RG LF + L 
Sbjct: 425 QFSSFRARGNLFTYLAQRL 443 



sp Q8D2Z4 UDP-N-acetylinurainoylalanine--D-glutainate ligase (EC 438 

MURD__WIGBR 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D- glutamic acid adding enzyme) [MURD] [Wigglesworthia 
glossinidia brevipalpis] 



Score = 276 bits (707) , Expect = 4e-73 

Identities = 164/441 (37%), Positives = 250/441 (56%), Gaps = 17/441 (3%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRC- -GELDAEFLC 68 

-f++GLG 4-G-t-S V + +RG-f- +P L +Y C G L+ ++L 

Sbjct: 10 VIIGLGITGLSCVNFFYKRGIKTYIMDDSYSPEYL KYVPYDIPCHLGSLNVKWLI 64 

Query: 69 SARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVG 128 

+A+ + +SPG+SL P+L+ A +1 GDI+LFAREA PI+AITGSN KSTVT-f-f+G 
Sbjct : 65 NAKLIIISPGVSLYHPSLIIAKKLNIEIIGDIELFAREASRPIIAITGSNGKSTVTSMIG 124 

Query: 12 9 EMAVAADKRVAVGGNLGTPALDLLAD-DIELYVLELSSFQLETCDRLNAEVATVLNVSED 187 

+A+ + V +GGNLGTPALDLL + +LY++ELSSFQLET L +++LNV+ D 
Sbjct: 125 AIALNSGLSVGIGGNLGTPALDLLNEKSYQLYIIELSSFQLETTFNLKTIASSILNVTHD 184 

Query: 188 HMDRYD-GMADYHLAKHRIFRGARQWVNRADALTRPLIADTVPCWSFGLNKPDFKAFGL 246 

HMDRY G+ Y L K A+ ++N D +T P+ + C F +K + + 

Sbjct: 185 HMDRYPLGINQYRLIKLKIYKNAKVKIINLDDYMTWPVHKNKSVCIGFSSHK GKYCI 241 

Query: 247 lEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGL 3 06 

+ W+ LL E+KI G HNY N + -HP -f L LK FSGL 

Sbjct: 242 KKHKKNNWMVVNNKFLLKCSEMKISGFHNYLNALVSLIFSDILKIPREISLNTLKNFSGL 301 

Query: 3 07 AHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLRE 366 

HR Q -f +4- +S+ +DSK+TNV I G + LL GGD K A-f- L + 

Sbjct: 302 PHRFQIIHKKNNISWINDSKSTNV--SSTIAALSSIKIKGNIHLLLGGDSKKANLLPLMK 359 

Query: 367 PVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLSPACAS 426 

+ + G+DA L+ + + + TL + E GD VLLSPAC-4-S 

Sbjct: 360 IIRNKKIKLYCFGKDAYLLSKI---STDSFINDTLYHSMIKIKENLNHGDIVLLSPACSS 416 
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Query: 42 7 LDMFKNFEERGRLFAKAVEEL 447 

LD FKNF+ERG F K +++ 
Sbjct: 417 LDQFKNFKERGEKFTKLAQKI 437 



tr Q7W4B^^^ Putative peptidoglycan synthesis protein [MURD] [Bordetella 508 AA 
parapertussis] 

align 

Score ^ 268 bits (686) , Expect = le-70 

Identities = 185/491 (37%), Positives = 251/491 (50%), Gaps = 57/491 (11%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVR CGE-LDAE 65 

R+ AR+G P V DTR P LA L+A V CGE + 

Sbjct: 15 LILGLGETGVAAARWCARQGSPLRVADTRAQPGGLAALQAALADATVEYRLGCGEQFPPD 74 

Query: 66 FLCSARELYVSPGL SLRTPALVQAAAKGVRISGDIDLFAR EAKAPIV 112 

L -f-t- +SPGL S L QA + V + G+I+LFAR E -f + + 

Sbjct: 75 LLDGVAQIVLSPGLVPHESPTRELLEQARERNVEWGEIELFARALAGLAESREYRPRVL 134 

Query: 113 AITGSNAKSTVTTLVGEMAVAADKRVAVGGNLGTPALDLLADDIE LYVLELSSF 166 

AITG+N K+TVT L ++ A GN+ AL L D ++ +-fVLELSSF 

Sbjct: 135 AITGTNGKTTVTALTRQLIEAGGMSARAAGNISPAALAALIDALDQDDLPQVWVLELSSF 194 

Query: 167 QLETCDRLNAEVATVLNVSEDHMDRYDGMADYHLAKHRIFRGARQWVNRADALTRPLIA 226 

QLET L + A VLNV++DH+D + M Y AK RI + AR +WR D LT + + 
Sbjct: 195 QLETTRTLAPDAAWLNVTQDHLDWHGDMQAYAQAKARILKPARLAIVNRDDPLTVAMVE 2 54 

Query: 227 D- -TVPCWSFGLNKPDFKA-FGLIEEDGQKWLAF Q 258 

+ SFG + P GL G WL + 

Sbjct: 255 SLQALNVRSFGRDVPALVGDMGLELGQGVAWLTACESNDFDEPAPRRKKDAPPPTRAGGR 314 

Query: 259 FDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLAHRCQWVRERQG 318 

+L+PV L+IRG HN N ++ L + ML L+ ++G HR + VR 

Sbjct: 315 MSRLMPVDALRIRGVHNALNALAAMQLARSLDLGWGPMLRTLRDYAGEPHRAELVRSIGD 374 

Query: 319 VSYYDDSKATNVXXXXXXXXXXXXDIDGICLVLLAGGDGKGADFHDLREPVARFCRAVVLL 37 8 

V Y -fDSK TNV + -f+VL+AGG GKG DF L V R RAWL-f 

Sbjct: 375 VDYINDSKGTNVGATVAALEG LGQQWLIAGGQGKGQDFSPLVPWRRHARAWLI 430 

Query: 37 9 GRDAGLIAQALG-NAVPLVRVATLDEAVRQAAELAREGDAVLLSPACASLDMFKNFEERG 43 7 

GD I+L VPVA+ EAVR+AAELA+ GDAVLLSPACAS DMF+N+ RG 
Sbjct: 431 GVDGAAIGKVLEPTGVPCVAAADMREAVRRAAELAQPGDAVLLSPACASFDMFRNYPHRG 4 90 

Query: 43 8 RLFAKAVEELA 44 8 

+FA V+ELA 
Sbjct: 491 EVFAAEVQELA 501 



Q7WFS0 Putative peptidoglycan synthesis protein [MURD] [Bordetella 510 AA 
bronchiseptica (Alcaligenes bronchisepticus) ] 

align 

Score = 268 bits (684), Expect = 2e-70 

Identities = 185/493 (37%), Positives = 251/493 (50%), Gaps = 59/493 (11%) 
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Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVR CGE-LDAE 65 

+++GLG++G++ R+ AR+G P V DTR P LA L+A V CGE + 

Sbjct: 15 LILGLGETGVAAARWCARQGSPLRVADTRAQPGGLAALQAALADATVEYRLGCGEQFPPD 74 

Query: 66 FLCSARELYVSPGL SLRTPALVQAAAKGVRISGDIDLFAR EAKAPIV 112 

L ++ +SPGL S L QA + V + G-l-I+LFAR E + ++ 

Sbjct: 75 LLDGVAQIVLSPGLVPHESPTRELLEQARERNVEWGEIELFARALAGLAESREYRPRVL 134 

Query: 113 AITGSNAKSTVTTLVGEMAVAADKRVAVGGNLGTPALDLLADDIE LYVLELSSF 166 

AITG-fN K+TVT L A GN+ AL L D ++ 4-+VLELSSF 

Sbjct: 135 AITGTNGKTTVTALTRQLIEAGGMSARAAGNISPAALAALIDALDQDDLPQVWVLELSSF 194 

Query: 167 QLETCDRLNAEVATVLNVSEDHMDRYDGMADYHLAKHRIFRGARQVVVNRADALTRPLI- 225 

QLET L + A VLNV-f+DH+D + M Y AK RI + AR +VNR D LT + + 
Sbjct: 195 QLETTRTLAPDAAWLNVTQDHLDWHGDMQAYAQAKARILKPARLAIVNRDDPLTVAMVE 254 

Query: 226 -ADTVPCWSFGLNKPDFKA-FGLIEEDGQKWLAF 257 

+ SFG + P GL G WL 

Sbjct: 255 SLQALNVRSFGRDVPALVGDMGLELGQGVAWLTACESNDFDEPAPAPRRKKDAPPPTRAG 314 

Query : 258 - QFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLAHRCQWVRER 316 

4- +L+PV L+IRG HN N -f-f L + ML L+ ++G HR + VR 

Sbjct: 315 GRMSRLMPVDALRIRGVHNALNALAAMQLARSLDLGWGPMLRTLRDYAGEPHRAELVRSI 374 

Query: 317 QGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREPVARFCRAW 3 76 

V Y -fDSK TNV + ++VL+AGG GKG DF L V R RAW 

Sbjct: 375 GDVDYINDSKGTNV GATVAALEGLGQQWLIAGGQGKGQDFSPLVPWRRHARAW 43 0 

Query: 377 LLGRDAGLIAQAL-GNAVPLVRVATLDEAVRQAAELAREGDAVLLSPACASLDMFKWFEE 43 5 

L4-G D I-fL VPVA + EAVR+AAELA4- GDAVLLSPACAS DMF+N+ 
Sbjct: 431 LIGVDGAAIGKVLEPTGVPCVAAADMREAVRRAAELAQPGDAVLLSPACASFDMFRNYPH 490 

Query: 43 6 RGRLFAKAVEELA 44 8 

RG +FA V+ELA 
Sbjct: 491 RGEVFAAEVQELA 503 



sp R57313 UDP-N-acetylmurainoylalaiiine--D-glutamate ligase (EC 440 

MURD_BUCAI 6-3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Buchnera 
aphidicola (subsp. Acyrthosiphon pisum) (Acyrtho siphon 
pisum symbiotic bacterium) ] 



Score = 263 bits (671) , Expect = 6e-69 

Identities = 147/440 (33%) , Positives = 244/440 (55%) , Gaps = 14/440 (3%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQ-VEVRCGELDAEFLCS 69 

+ -t--fG+G +G+S -f + 4-+G+ +-+D 4-+P + PQ +E G LD -f+4- 
Sbjct: 11 LILGMGLTGISCINFFLKKGIKPKIIDESKHPSNFIKI PQNIEYSLGSLDHQWILE 66 

Query: 70 ARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGE 12 9 

-f + +SPG+S P L+-fA G+ I DI+LFh-RE PI + 4-ITG+N KSTV T++ + 
Sbjct: 67 SDLIVISPGISSFKPILIKARLLGIEIISDIELFSREVTCPIISITGTNGKSTVATMIEK 126 
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Query: 13 0 MAVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSEDHM 189 

+A ^ + +GGN+G P L+-I-L + +LY++ELSSFQLjE L + + 4-A +LN+SEDH-f 
Sbjct: 127 lAKKSGYKAFLGGNIGVPVLEILDKEADLYIIELSSFQLENTFNLKSKIAVILNISEDHI 186 

Query: 190 DRY-DGMADYHLAKHRXFRGARQVWNRADALTRPLIADTVPCW-SFGLNKPDFKAFGLI 247 

+RY +G Y K ++ A ++N D + + LI W SFG N+ D++ + 
Sbjct: 187 NRYPNGFQQYKNTKLSVYNQAEICIINSNDKIEKSLIHSKNKKWISFGTNRSDYR IC 243 

Query: 24 8 EEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLA 3 07 

■f L F-f- K+L E+ + G HNY+N A+ P + + LK-fFS L 

Sbjct: 244 SKSMDPILFFKNKKILNTSEILLYGYHNYNNILVSLAISDAMQFPRNDAINVLKSFSNLP 303 

Query: 308 HRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREP 367 

HR Q ++ -fGV + +DSK+TNV G + LL GGD K A+F+ L + 

Sbjct: 304 HRFQIIKNEKGVRWINDSKSTNVNSTQVALNSIKT--TGTIRLLLGGDSKSANFNILKNI 361 

Query : 3 68 VARFCRAWLLGRDAGLI AQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLSPACASL 42 7 

-f GRD +-¥+ + V L +AV ++ + GD VLLSP C+SL 

Sbjct: 362 FRTLKIKIYCFGRDGIKLSKICEK--KSIYVENLKKAVILISKQVKSGDTVLLSPGCSSL 419 

Query: 42 8 DMFKNFEERGRLFAKAVEEL 447 

F NFEERG LF K ++E+ 
Sbjct: 420 GQFSNFEERGNLFIKLIKEI 439 



Q 7 VUQ1 Putative peptidoglycan synthesis protein [MURD] [Bordetella 510 AA 
pertussis] 

align 

Score = 262 bits (669) , Expect = le-68 

Identities = 182/493 (36%), Positives = 248/493 (49%), Gaps = 59/493 (11%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVR CGE-LDAE 65 

-t- + +GLG++G++ R-f AR+G P V D+R P LA L+A V CGE + 

Sbjct: 15 LILGLGETGVAAARWYARQGSPLRVTDSRAQPGGLAALQAALADATVEYRLGCGEQFPPD 74 

Query: 66 FLCSARELYVSPGL SLRTPALVQAAAKGVRISGDIDLFAR EAKAPIV 112 

L ++ +SPGL S L QA + V + G+I-fLFAR E + + + 

Sbjct: 75 LLDGVAQIVLSPGLVPHESPTRELLEQARERNVEWGEIELFARALAGLAESREYRPRVL 134 

Query: 113 AITGSNAKSTVTTLVGEMAVAADKRVAVGGNLGTPALDLLADDIE LYVLELSSF 166 

AITG+H K+TVT L ++ A GN-f AL L D ++ ++VLELSSF 

Sbjct: 13 5 AITGTNGKTTVTALTRQLIEAGGMSARAAGNISPAALAALMDALDQDDLPQVWVLELSSF 194 

Query: 167 QLETCDRLNAEVATVLWSEDHMDRYDGMADYHLAKHRIFRGARQVVVNRADALTRPLI - 225 

QLET L+A VLNV-f+DH+D 4- M Y AK RI -f AR +VNR D L + + 
Sbjct: 195 QLETTRTLAPDAAWLNVTQDHLDWHGDMQAYAQAKARILKPARLAIVNRDDPLAVAMVE 254 

Query: 226 -ADTVPCWSFGLNKPDFKA-FGLIEEDGQKWLAF 257 

+ SFG -f P GL G WL 

Sbjct: 255 SLQALNVRSFGRDVPALVGDMGLELGQGVAWLTACESNDFDEPAPAPRRKKDAPPPTRAG 314 

Query: 25 8 -QFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLAHRCQWVRER 316 

+ +L+PV L+IRG HN N ++ L + ML L4- ++G HR + VR 

Sbjct: 315 GRMSRLMPVDALRIRGVHNALNALAAMQLARSLDLGWGPMLRTLRDYAGEPHRAELVRSI 374 
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Query: 317 QGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREPVARFCRAW 3 76 

V Y -i-DSK TNV -f +-I-VL+AGG GKG DF L V R RAW 

Sbjct: 375 GDVDYINDSKGTNV GATVAALEGLGQQWLIAGGQGKGQDFSPLVPWRRHARAW 430 

Query: 377 LLGRDAGLIAQAL-GNAVPLVRVATLDEAVRQAAELAREGDAVLLSPACASLDIVIFKNFEE 435 

L+G D I -f L VP A -f EAVR-I-AAELA+ GDAVLLSPACAS DMF-t-N+ 
Sbjct: 431 LIGVDGAAIGKVLEPTGVPCAAAADMREAVRRAAELAQPGDAVLLSPACASFDMFRNYPH 4 90 

Query: 43 6 RGRLFAKAVEELA 44 8 

RG 4-FA V ELA 
Sbjct: 4 91 RGEVFAAEVRELA 503 



sp Q8 9AQ2 TOP-N-acetylmuramoylalanine--D-glutamate ligase (EC 442 

MURD_BUCBP 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Buchnera 
aphidicola (subsp. Baizongia pistaciae) ] 

Score = 252 bits (643) , Expect = le-65 

Identities = 146/440 (33%) , Positives = 238/440 (53%) , Gaps = 13/440 (2%) 

Query : 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 7 0 

+ + G+G +G+S + + +G+ ++DT + P -f + ++ + G ++ ++ -I- 
Sbjct : 11 LIFGMGLTGISCLNFFLSKGIYPKIMDTDKRPKHIEKI-IKFKNICYHTGSVNYSWILQS 69 

Query: 71 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGEM 13 0 

+ VSPG++ PAL A K + I GDI+LF +E K PI+AITGSW KS+VT -fV E+ 
Sbjct : 70 NLIIVSPGITPSHPALKFATKKNIEIIGDIELFVQETKVPIIAITGSNGKSSVTKIVKEI 129 

Query: 131 AVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSEDHMD 190 

A +GGN+G PAL-l-f+ ++LELSSFQLE L A ^AT+LN-f-f- DH+ + 

Sbjct: 130 IQKAGFTTYIGGNIGIPALNIVNKFAHFFILELSSFQLERTFSLKAYIATILNITPDHLN 189 

Query: 191 RYDG-MADYHLAKHRIFRGARQVVVNRADALTRPLIADTVPCWSFGLNKPDFKAFGLIEE 249 

RY + +Y AK -1-1 + + 4"f ++N + +T A C SFG-f-f D+ L 
Sbjct: 190 RYSSDIKEYEKAKQKIYKNSKICIINVDNPVTINRQAQLTKCISFGVHSGDYH LSHT 246 

Query: 250 DGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLAHR 3 09 

WL ++ KL-h +LK+ G HNY N h + -f- F + LK F GL HR 

Sbjct: 247 YTNTWLCYKSLKLINTKKLKLSGRHNYINMLSALAIVHELKISFKISVRILKNFLGLPHR 306 

Query: 310 CQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREPVA 369 

CQ V + + + + +DSK-HTN+ -f GK+ L+ GGD K L+ + 

Sbjct: 307 CQKVYKNNNITWINDSKSTNI--ASTKSAIQSINTKGKIRLILGGDKKSSNLNLLKPILK 364 

Query : 37 0 RFCRAWLLGRDAGLIAQALGNAVPLVR- - VATLDEAVRQAAELAREGDAVLLSPACASL 427 

+ G+D + L N P TL E + + GD VLLSPAC+SL 

Sbjct: 365 NNAIVIYCYGKD KKELFNLYPHKSKIFETLQEVMQHISVQVQPGDWLLSPACSSL 420 

Query: 42 8 DMFKNFEERGRLFAKAVEEL 44 7 

D F FEERG F K ++EL 
Sbjct: 421 DQFSGFEERGNTFVKLIQEL 440 
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sp Q9JSZ5 XTDP-N-acetylmuraznoylalaziine- -D-glutamate ligase (EC 445 

MURD__NEIMA 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Neisseria 
meningitidis (serogroup A)] 

Score = 250 bits (639), Expect = 3e-65 

Identities = 164/446 (36%) , Positives = 233/446 (51%) , Gaps = 18/446 (4%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 70 

4-V GLG +G-HS4"f YL + G AD p+-f+ + + GL 
Sbjct: 9 LVAGLGGTGISMIAYLRKNGAEVAAYDAELKPERVSQIGKMFDGLVFYTGRLKDALSNGF 68 

Query: 71 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFA REAKAPIVAITGSNAKSTVTTLV 127 

L +SPGH-S R P 4- G R-H GDI+L A +-+-AITGSN K+TVT+LV 

Sbjct: 69 DILALSPGISERQPDIEAFKRNGGRVLGDIELLADIVNRRGDKVIAITGSNGKTTVTSLV 12 8 

Query: 12 8 GEMAVAADKRVAVGGNLGTPALDLLAD DIELYVLELSSFQIiETCDRLNAEVATVLN 183 

G + + + GM+G P L+ +-I-+VLELSSFQLE + L ATVLN 

Sbjct: 12 9 GYLCIKCGLDTVIAGNIGAPVLEAELQREGKKADVWVLELSSFQLENTESLRPTAATVLN 188 

Query: 184 VSEDHMDRYDGMADYHLAKHRIFRGARQVVVNRADALTRPLIADTVPCWSFGLNKPDFKA 243 

+SEDH+DRYD + DY K +IFRG V+N DA R + F L +++A 

Sbjct: 189 ISEDHLDRYDDLLDYAHTKAKIFRGDGVQVLNADDAFCRAiyiKRAGREVKWFSL---EYEA 245 

Query: 244 -FGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKA 302 

F L E G+ L + L+ ++G HN +N AVGLP +A4-L -f-K 

Sbjct: 246 DFWLERETGR--LKQGNEDLIATQDIPLQGLHMATMVMAAVALCEAVGLPREALLEHVKT 303 

Query: 3 03 FSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFH 3 62 

F GL HR + + E+ GV + DDSK TNV + L ++ GG GKG DF 

Sbjct: 3 04 FQGLPHRVEKIGEKNGWFIDDSKGTNV GATAAAIAGLQNPLFVILGGMGKGQDFT 359 

Query: 3 63 DLREPVARFCRAWLLGRDAGLIAQAL-GNAVPLVRVATLDEAVRQAAELAREGDAVLLS 421 

LR+ -fA + V L+G DA I ~H L G + + ATL+EAV-f-f-A A GD VLLS 
Sbjct: 3 60 PLRDALAGKAKGVFLIGVDAPQIRRDLDGCDLNMTDCATLEEAVQKAYAQAEAGDIVLLS 419 

Query: 422 PACASLDMFKNFEERGRLFAKAVEEL 447 

PACAS DMFK + R -fF A 4- L 
Sbjct: 420 PACASFDMFKGYAHRSEVFIGAFKAL 445 



Q8R9G4 UDP-N-acetylmuramoylalanine--D-glutamate ligase (EC 450 

MURD_THETN 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 

(D-glutamic acid adding enzyme) [MURD] 

[Thermoanaerobac ter tengcongens is] 

Score = 247 bits (631) , Expect = 2e-64 

Identities = 164/447 (36%) , Positives = 246/447 (54%) , Gaps = 19/447 (4%) 

Query: 12 WGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQ- -VEVRCGELDAEFLCS 69 

V GLG SG+-fL R L G D R+N L + VE-f+ GE EFL 

Sbjct: 10 VAGLGVSGVALCRVLVNLGANVIAYD-RKNEIALKEALEELKDLPVEIKLGEFKEEFLKG 68 

Query: 70 ARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGE 12 9 

+ +SPG+SL + + +A G+ I G-f + +L R +KAPI AITG+N K+T T-fL+GE 
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Sbjct : 69 lELWLSPGISLESEIVKKAKDMGLEILGEVELAYRLSKAPIYAITGTNGKTTTTSLLGE 128 

Query: 130 MAVAADKRVAVGGNLGTPAL- -DLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSED 187 

M A ++V V GM+G P + LA + V E+SSFQLET + + ++N-f+ D 

Sbjct: 129 MFRNAGRKVYVAGNIGYPLIYAALEAGPNDHIVAEISSFQLETVKEFRPKISCIINITPD 188 

Query: 188 HMDRYDGMADYHLAKHRIFRGARQ VWNRADALTRPLIADTVPCWSFGLNKPDFKAF 244 

H-HDR+ +Y K RIF R+ W-fN D +T L + F +4- 

Sbjct: 189 HLDRHKTFENYANIKGRIFENQREEEYWLNYDDPVTWGL-KERAKAKVFPFSRKKVLEN 247 

Query: 24 5 GLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFS 3 04 

G ++G -fL Q K++ V 4-4- I G HN N + G+ DA+ L-f F 

Sbjct: 248 GAYVKEG- -FLYLQNKKVIKVEDIYIPGEHNLENALAASSVAYLSGIEVDAIETTLRTFK 305 

Query : 3 05 GLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDL 3 64 

G4- HR ++V E +G+ +Y+DSK TN I VL+AGG KG++F + 

Sbjct: 306 GVEHRIEFVAEIEGIKFYNDSKGTNPDASIKAIQALKTPI VLIAGGYDKGSEFDEF 361 

Query: 3 65 REPVARFCRAWLLGRDAGLIAQ-ALGNAVP LVRVATLDEAVRQAAELAREGDAVLL 42 0 

+ + R ++L-fG+ AI+AL-fP + V +L+EAVR+A E+A +GD-fVLL 
Sbjct: 362 VKTFDKKVRKLILIGQTAQKIKKTALKYSYPEEDIFLVDSLEEAVRKAYEVAEKGDSVLL 421 

Query: 421 SPACASLDMFKNFEERGRLFAKAVEEL 44 7 

SPACAS DMFKNFEERG+ F KAV +L 
Sbjct: 422 SPACAS WDMFKNFEERGKAFKKAVMDL 44 8 



sp Q 9 K0Y4 tJDP-N-acetylinuramoylalanine--D-glutamate ligase (EC 445 

MURD__NEIMB 6.3,2,9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MCTRD] [Neisseria 
meningitidis (serogroup B) ] 



Score = 246 bits (627) , Expect = 7e-64 

Identities = 163/447 (36%), Positives = 230/447 (50%), Gaps = 20/447 (4%) 

Query : 1 1 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 7 0 

+V GLG +G+S + 4- YL + G AD P+++ + + GL 
Sbjct: 9 LVAGLGGTGISMIAYLRKNGAEVAAYDAELKPERVSQIGKMFDGLVFYTGRLKDALDNGF 68 

Query: 71 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFA REAKAPIVAITGSNAKSTVTT 125 

h +SPG+S R P + G R+ GDI+L A R+ K ++AITGSN K+TVT+ 

Sbjct : 69 DILALSPGISERQPDIEAFKQNGGRVLGDIELLADIVNRRDDK--VIAITGSNGKTTVTS 126 

Query: 12 6 LVGEMAVAADKRVAVGGNLGTPALDLL ADDIELYVLELSSFQLETCDRLNAEVATV 181 

LVG + + + GN+GTP L+ +++VLELSSFQLE + L ATV 

Sbjct: 127 LVGYLCIKCGLDTVIAGNIGTPVLEAEWQREGKKADVWVLELSSFQLENTESLRPTAATV 186 

Query: 182 LWSEDHMDRYDGIVIADYHLAKHRIFRGARQVVVNRADALTRPLIADTVPCWSFGLNKPDF 241 

LN+SEDH+DRYD + DY K +IFRG V+N DA R + F L 

Sbjct: 187 LNISEDHLDRYDDLLDYAHTKAKIFRGDGVQVLNADDAFCRAMKRAGREVKWFSLEHE-- 244 

Query: 242 KAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALK 3 01 

F L E G+ L + L+ ++ ++G HN A+GL +A+L +K 

Sbjct: 245 ADFWLERETGR--LKQGNEDLIVTQDIPLQGLHNAA]lSn/MAAVALCEAIGLSREALLEHVK 302 
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Query: 3 02 AFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADF 361 

F GL HR + + E+ GV + DDSK TNV + L GG GKG DF 

Sbjct: 303 TFQGLPHRVEKIGEKNGWFIDDSKGTNV GATAAAIAGLQNPLFVILGGMGKGQDF 358 

Query: 362 HDLREPVARFCRAWLLGRDAGLIAQAL-GNAVPLVRVATLDEAVRQAAELAREGDAVLL 420 

LR4- + V L-fG DA I + L G + + ATL EAV+ A A GD VLL 

Sbjct: 359 TPLRDALVGKAKGVFLIGVDAPQIRRDLDGCGLNMTDCATLGEAVQTAYAQAEAGDIVLL 418 

Query: 421 SPACASLDMFKNFEERGRLFAKAVEEL 447 

SPACAS DMPK + R +F -fA 4^ L 
Sbjct: 419 SPACASFDMFKGYAHRSEVFIEAFKAL 445 



sp Q8K9T2 UDP-N-acetylinuramoylalanine--D-glutamate ligase (EC 44 0 

MURD_BUCAP 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutcunic acid adding enzyme) [MCTRD] [Buchnera 
aphidicola (subsp. Schizaphis grcuninvim) ] 

Score = 242 bits (617), Expect = le-62 

Identities = 150/440 (34%) , Positives = 234/440 (53%) , Gaps = 14/440 (3%) 

Query : 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 70 

+++GLG +G+S + + ++G+ V+D P L + +E + G L ++ + 

Sbjct : 11 LILGLGLTGISCINFFLKKGIQPRVIDESNKPIFLNKIPKN lEYKLGNLKENWILES 67 

Query: 71 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGEM 13 0 

-f +SPG+S P L++A + G+ I DI+LF+RE K PI + + ITG+N KSTV T+V + + 
Sbjct: 68 DLIIISPGISSFKPILMKARSLGIDIISDIELFSRETKCPIISITGTNGKSTVATMVKKI 127 

Query: 131 AVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSEDHMD 190 

A + +V -fGGN+G P LYVLELSSFQLET L +++A VLN+-fEDH+D 

Sbjct: 12 8 AEKSGYKVLLGGNIGFPVLEMLNKKASLYVLELSSFQLETTFNLKSKIAWLNITEDHLD 187 

Query: 191 RY-DGMADYHLAKHRIFRGARQVVVNRADALTRPLIADTVPCWSFG-LNKPDFKAFGLIE 24 8 

RY +G Y K 1+ A+ ++ +P -f SFG N D+ I 
Sbjct: 188 RYPEGFEQYKKTKLSIYNKAKICLIKLKKGEKKPFNTKSKKYISFGTCNNNDY YIN 243 

Query: 249 EDGQKWLAFQFD-KLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLA 307 

+ -hK + F + K++ + -f G HNY M -f + LK F GL 

Sbjct: 244 YEKEKAILFHKNKKIVDTSNILLNGHHNYENILTSLAISDQMKFDQKVSINVLKKFLGLP 303 

Query: 3 08 HRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREP 367 

HR Q V -HS-f -fDSK+TNV I G + LL GGDGK ++F-f L-f + 

Sbjct: 304 HRFQTVHINNNISWINDSKSTNV—DSTKAALKNLKIKGTIWLLLGGDGKSSNFNILKKY 361 

Query: 3 68 VARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLSPACASL 427 

+ + G-fD GL L + TL +A+ ++ + GD VLLSP C-fS 

Sbjct: 362 FEKIKIKIYCFGKD-GLNLSKLCKK-KSIYTKTLKQAIILISKKIQPGDWLLSPGCSSK 419 

Query: 42 8 DMFKNFEERGRLFAKAVEEL 447 

D F NFEERG LF K 4-E + 
Sbjct: 420 DQFSNFEERGNLFIKLSKEI 439 
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trnew MBMi?? UDP-N-acetylmurainoylalaniiie--D-glutamate ligase (EC 452 
6.3.2.9) [MURD] AA 
[Geobacter sulfurreducens] align 

Score = 234 bits (598) , Expect = 2e-60 

Identities = 155/448 (34%), Positives = 226/448 (49%), Gaps = 19/448 (4%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAVVDTRENPPELATLR--AQYPQVEVRCGELDAEFLC 68 

+WGL ++G++-f R+LA +G V D R+ L A +P V G D 

Sbjct: 9 LWGLARTGVAVARFLAAQGARVTVTDLRDEAALAGPLEQLAGHP-VSYVLGRHDEADFA 67 

Query : 69 SARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVG 12 8 

+A + VSPG-f -fP L A G + +I-fL +R AP+VAITG+N K+T TTL G 
Sbjct : 68 AAETVWSPGVPQESPYLQAARRAGREVITEIELASRFITAPLVAITGTNGKTTTTTLTG 12 7 

Query: 12 9 EMAVAADKRVAVGGNLGTPALDLLADD--IELYVLELSSFQLETCDRLNAEVATVLNVSE 186 

E+ R VGGN+G P ++L+ ++ V+E+SSFQLE VA +LH++E 

Sbjct: 128 ELFAGCGFRTFVGGNIGNPLIELVETGAAVDRVWEISSFQLEWIRSFRPTVAVLLNITE 187 

Query: 187 DHMDRYDGMADYHLAKHRIFRGARQ VWNRADALTRPLIADTVPCWSFGLNKPDFKA 243 

DH+DRY -fY AK RIF+ V+N D + L T F + + + 

Sbjct: 188 DHLDRYATYQEYIDAKARIFKNQTASDWAVLNVDDPIVAGLAGRTCAA-VFPMSRQRELG 246 

Query: 244 FGLIEEDGQKWLAFQF DKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGAL 300 

G+ DG + F+ + P +1 G HN N +G D L + 

Sbjct: 247 EGIFYRDGA--IIFRHAGRQERFPTDRFRITGVHNIENIiyiASLAAALLLGCDADRALACV 304 

Query: 301 KAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGICLVLLAGGDGKGAD 360 

+AF GL HR "h VRE GV Y-h+DSKATNV + L-^AGG KG 

Sbjct: 305 EAFGGLPHRMELVRELNGVRYFEDSKATNVGSVEKALASF NDITLIAGGKDKGGS 359 

Query: 361 FHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLL 420 

+ li VA R ++L4-G +A+ LG-f TL+4-AV AA L -f G VL 

Sbjct: 360 YAPLAGLVAERVRHMILIGEAKDRMARELGHLTDTRMAVTLEDAVELAASLTQPGGWLF 419 

Query: 421 SPACASLDMFKNFEERGRLFAKAVEELA 44 8 

SPAC+S DMF+-f-+EER + F AV+ L+ 
Sbjct: 420 SPACSSFDMFRDYEERAQRFRAAVDALS 447 



Q82M8 Putative UDP-N-acetylmuramoylalanine-D-glutamate ligase [MURD] 467 AA 
[Streptomyces avermitilis] 

align 

Score = 214 bits (544), Expect = 3e-54 

Identities = 167/468 (35%), Positives = 220/468 (46%), Gaps = 45/468 (9%) 

Query: 12 WGLGKSGMSLVRYLARRGLPFAW DTRENPPELATLRAQYPQVEVRCGELDAEFLC 68 

V GLG SG+ RL G W D + 4-ALA +VRGD L 
Sbj Ct : 11 VAGLGVSGIPAARVLHGLGAWTWNDGDDERSRAQAADLEAL- -GITVRLG- -DGATLP 66 

Query: 69 SARELYVS-PGLSLRTPALVQAAAKGVRISGDIDLFAR EAKAPIVAITGSNAKSTVT 124 

EL V+ PG P AA GV + GD+-fL R AP +A+TG+N K+T 

Sbjct : 67 EGTELIVTTPGWQPDKPLFAAAAEAGVPVWGDVELAWRLRGPGSAPWLAVTGTNGKTTTV 12 6 

Query: 125 TLVGEMAVAADKRVAVGGNLGTPALDLLADD- -lELYVLELSSFQLETCDRLNAEVATVL 182 

+ + + AA R A GN+G LD -f + ++ 4-ELSS+QL L A ATVL 
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Sbjct: 12 7 QMLASILTAAGLRTAAVGNIGVSLLDAVLGEETYDVLAVELSSYQLHWAPSLRAHSATVL 186 

Query: 183 NVSEDHMDRYDGMADYHLAKHRIFRGARQVW-NRADALTRPLIA DTVPCWSFGL 236 

lSr-H+ DH-^D H- M Y K RI+ OR VNADTL+ FL 
Sbjct: 187 NIAPDHLDWHGSMEAYTADKGRIYEGNRVACVYNVADKATEDLVRAADVEEGCRAVGFTL 246 

Query: 23 7 NKPDFKAFGLIE EDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGH 2 87 

P G4-fE ED QK +L V +4- HN +N 

Sbjct: 247 GTPGPSQLGWEGILVDRAFVEDRQK NAQELAEVADVHPPAPHNIANALAAAALAR 302 

Query: 2 88 AVGLPFDAMLGALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGK 34 7 

A G+P A-f L+AF AHR V + GV+-Y DDSKATN G 
Sbjct: 303 AFGVPASAVRDGLRAFRPDAHRIAHVADVDGVTYIDDSKATNTHAAEASLAAY GS 357 

Query: 348 LVLLAGGDGKGADFHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDE 403 

+V +AGG KGA F -fL A+ R WL+G D LI +AL P V V LD 
Sbjct: 358 IVWIAGGLAKGASFDELVAKSAQRLRGWLIGADRALIREALARHAPEVPWDLDRTDTG 417 

Query: 404 AVRQAAELAREGDAVLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

AV++A LA GD VLL+PACAS+DMF N+ +RG FA+AV L 
Sbjct: 418 AMPAAVQEARRLAVAGDTVLLAPACASMDMFANYNKRGDAFAEAVRGL 465 



trnew AAS42861 TOP - N- ac e tylmur amoylal anine - -D- glut amate ligase (EC 450 
6.3.2.9) [MTOD] AA 
[Bacillus cereus ATCC 10987] align 

Score = 207 bits (528) , Expect = 2e-52 

Identities = 153/448 (34%), Positives = 223/448 (49%), Gaps = 22/448 (4%) 

Query : 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 70 

+V+G+ KSG + L+G VD+ + Q ++V CG EL 

Sbjct: 13 LVLGIAKSGYAAATLLQKLGANVIVNDGKPLAENVLAAELQAKGMDWCGGHPLELLERN 72 

Query : 71 RELYV-SPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGE 12 9 

L V +PG+ P LV A K + I + + 4-L R +-HAP V ITGSN K+T T L E 
Sbjct : 73 ISLWKNPGIPYSNPILVAAKEKQIPIVTEVELAYRISEAPFVGITGSNGKTTTTMLTFE 132 

Query: 130 MAVAADKRVAVGGNLGTPALDLLAD- -DIELYVLELSSFQLETCDRLNAEVATVLNVSED 187 

M K + GN+GT A ++ D + E+ V ELSSFQL + ++A LN+ E 

Sbjct: 133 MLKEGQKHPVIAGNIGTVACEVAQDAKENEVWTELSSFQLMGVELFQPKIAAFLNLFEA 192 

Query: 188 HMDRYDGMADYHLAKHRIFRGARQ WVNRADALTRPLIADTVPCWSFGLNKPDFKAF 244 

H-fD + -fY LAK IF+ 4- V+N DA LA -f-S G K F 

Sbjct: 193 HLDYHGTKKEYGLAKANIFKNXTENDYSVINADDADVMALSA YSKG-QKVLFSTT 246 

Query: 245 GLIEEDG QKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALK 301 

IE+ ■ L F+ -fK-f-f VG-f-+ + G HN N +G+ -fA+ LK 

Sbjct: 247 KEIEDGACIKDNALYFKGEKWEVGDIVLPGQHNLENILAAMSIAKLLGVSNEAITAVLK 306 

Query: 3 02 AFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADF 3 61 

F+G+ HR ++V +Y+DSKATN+ VLLAGG +G +F 

Sbjct: 307 RFTGVKHRLEYVTTINNRKFYNDSKATNMLATEKALSAFTQ PTVLLAGGLDRGNEF 362 

Query: 3 62 HDLREPVARFCRAWLLGRDAGLIAQALGNA- -VPLVRVATLDEAVRQAAELAREGDAVL 419 

DL P + 4-A+V G+ A + -fA A + V TLDEAV +A +GD +L 
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Sbjct: 363 DDL-IPYFICNVKAIVTFGQTAPKLVRAAEKAGLDTIESVDTLDEAWKAYAHSTDGDVIL 421 

Query: 42 0 LSPACASLDMFKNFEERGRLFAKAVEEL 44 7 

LSPACAS D FK FEERG +F +AV +L 
Sbjct: 422 LSPACASWDQFKTFEERGDIFIQAVHKL 449 



Q 9 7 RU 8 UDP-N-acetylmurainoylalanine--D-glutamate ligase (EC 

]yiURD_STRPN 6.3.2.9) 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) 
(D-glutamic acid adding enzyme) [MTOD] [Streptococcus 
pneumoniae] 

Score = 207 bits (527) , Expect = 3e-52 
Identities = 152/448 (33%), Positives = 228/448 (49%), Gaps = 23/448 (5%) 

Query : 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 70 

+V+GL KSG SRL+G VD+ A G EL 

Sbjct: 13 LVLGLAKSGESAARLLDKLGAIVTVNDGKPFEDNPAAQSLLEEGIKVITGGHPLELLDEE 72 

Query : 71 RELYV-SPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGE 129 

h V +PG+ P + +A AKG+ + +++L ++API+ ITGSN K+T TT++GE 

Sbjct : 73 FALMVKNPGIPYNNPMIEKALAKGIPVLTEVELAYLISEAPIIGITGSNGKTTTTTMIGE 132 

Query: 130 MAVAADKRVAVGGNLGTPALDL- -LADDIELYVLELSSFQLETCDRLNAEVATVLNVSED 187 

+ AA + + GN+G PA + +A D + V+ELSSFQL + E+A + N+ 

Sbjct: 133 VLTAAGQHGLLSGNIGYPASQVAQIASDKDTLVMELSSFQLMGVQEFHPEIAVITNLMPT 192 

Query: 188 HMDRYDGMADYHLAKHRI FRGARQVWNRADALTRPLIADT VPCWSFGLNKPD 240 

H+D + +-fY AK I A +V-f-N L-i-L + T VP + LKD 

Sbjct: 193 HIDYHGSFSEYVAAKWNIQNKMTAADFLVLNFNQDLAKDLTSKTEATWPFST--LEICVD 250 

Query: 241 FKAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGAL 300 

G EDGQ L F4- 4- -f-f- E+ + G-fHN N + + L 

Sbjct: 251 GAYLEDGQ--LYFRGEVVMAANEIGVPGSHNVENALATIAVAKLRDVDNQTIKETL 304 

Query: 3 01 KAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGAD 360 

AF G+ HR Q+V -fGV +Y+DSK+TN+ -f K+VL-fAGG +G -f 

Sbjct: 305 SAFGGVKHRLQFVDDIKGVKFYNDSKSTNILATQKALSGFD NSKWLIAGGLDRGNE 361 

Query: 361 FHDLREPVARFCRAWLLGRDAGLIAQALGNA-VPLVRVATLDEAVRQAAELAREGDAVL 419 

F +L P + +V+LG-h A + +A A V V + +A R+A ELA +GD VL 

Sbjct; 362 FDEL-VPDITGLKKMVILGQSAERVKRAADKAGVAYVEATDIADATRKAYELATQGDWL 420 

Query: 420 LSPACASLDMFKNFEERGRLFAKAVEEL 447 

LSPA AS DM+ NFE RG LF V EL 
Sbjct: 421 LSPANASWDMYANFEVRGDLFIDTVAEL 448 



450 
AA 

align 



sp Q9S2W9 UDP-N-acetylinurcunoylalanine--D-glutamate ligase (EC 471 

MURD_STRCO 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Streptomyces 
coelicolor] 
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Score = 207 bits (527) , Expect = 3e-52 

Identities = 166/469 (35%) , Positives = 220/469 (46%) , Gaps = 44/469 (9%) 

Query: 12 WGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQ-VEVRCGELDAEFLCSA 70 

V GLG SG+ + h G W+ P V VR G D + L 

Sbjct: 12 VAGLGVSGVPAAKVLHGLGAQVTVVNDGDDERARTQAAELEPLGVTVRLG--DGDTLPEG 69 

Query: 71 RELYVS-PGLSLRTPALVQAAAKGVRISGDIDLFAR EAKAPIVAITGSNAKSTV 123 

EL V-H PG P A GV + GD++L R AP +A+TG+N K-hT 

Sbjct : 7 0 TELIVTAPGWKPTKPLFTAAGQAGVPVWGDVELAWRLRGLNGRKPAPWLAVTGTNGKTTT 12 9 

Query: 124 TTLVGEMAVAADKRVAVGGNLGTPALDLLADDIELYVL- -ELSSFQLETCDRLNAEVATV 181 

+ + + AA R A GN+G LD + E VL ELSS+QL LA A V 

Sbjct: 13 0 VQMLASILKAAGLRTAAVGNIGVSLLDAVTGEQEYDVLAVELSSYQLHWAPSLRAHSAAV 189 

Query: 182 LWSEDHMDRYDGMADYHLAKHRIFRGARQVVV-NRADALTRPLI - -ADTVP-CWSFG- - 235 

LN-f-h DH+D + M Y K RI+ G VNADTL+AD C + G 

Sbjct: 190 LNLAPDHLDWHGSMEAYAADKGRIYEGNHVACVYNVADKATEDLVRAADVEEGCRAIGFT 249 

Query: 23 6 LNKPDFKAFGLIE EDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXG 28 6 

L P GH-hE ED QK +L V ++ HN +N 

Sbjct: 250 LGTPGPSQLGWEGLLVDRAFVEDRQK NAQELAEVSDVNPPAPHNIANALAAAGLA 305 

Query: 2 87 HAVGLPFDAMLGALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDG 34 6 

A G+ A+ L+AF-f AHR V -f GV+Y DDSKATN 
Sbjct: 306 RAFGVSAAAVRDGLRAFTPDAHRIAHVADVDGVAYVDDSKATNTHATEASLAAYES 361 

Query: 347 KLVLLAGGDGKGADFHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLD 402 

+V +AGG KGA F +L A+ R VL+G D LI +AL P V V LD 
Sbjct: 3 62 -IVWIAGGLAKGATFDELVAGAAKRLRGAVLIGADRALIREALARHAPEVPWDLDRTDT 42 0 

Query: 4 03 EAVRQAAELAREGDAVLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

+AV++A LAR GD VLL+PACAS+DMF N+ +RG FA+AV EL 
Sbjct: 421 GAMLQAVQEARRLARPGDTVLLAPACASMDMFTNYNQRGDAFAQAVREL 4 69 



tr Q819Q2 X7DP -N-acetylmuramoy 1 alanine - -D -glut amate ligase (EC 6.3.2.9) 450 AA 
[BC3912] [Bacillus cereus (strain ATCC 14579 / DSM 31)] 

align 



Score = 206 bits (524) , Expect = 6e-52 

Identities = 154/448 (34%), Positives = 225/448 (49%), Gaps = 22/448 (4%) 

Query : 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 70 

+V+G+ KSG + L+G VD+ + Q ++V CG EL 

Sbjct: 13 LVLGIAKSGYAAATLLQKLGANVIVNDGKPLAENVLAAELQAKGMDWCGGHPLELLERN 72 

Query: 71 RELYV-SPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGE 129 

L V +PG+ P LV A K + I +++L R ++AP V ITGSN K+T T L E 

Sbjct : 73 ISLWKNPGIPYSNPILVAAKEKQIPIVTEVELAYRISEAPFVGITGSNGKTTTTMLTFE 132 

Query: 130 MAVAADKRVAVGGNLGTPALDLLAD- -DIELYVLELSSFQLETCDRLNAEVATVLNVSED 187 

M K + GN+GT A ++ D + E+ V ELSSFQL + ++A LN-f E 

Sbjct: 133 MLKEGQKHPVIAGNIGTVACEVAQDAKEMEVWTELSSFQLMGVELFQPKIAAFLNLFEA 192 

Query : 188 HMDRYDGMADYHLAKHRI FRGARQ - - - VWNRADALTRPLIADTVPCWSFGLNKPDFKAF 244 
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H+D + +Y LAK IF+ + V+N DA LA +S G K F 

Sbjct: 193 HLDYHGTKKEYGLAKANIFKNQTENDYSVINADDADVMALSA YSKG-QKILFSTT 246 

Query: 245 GLIEEDG QKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALK 3 01 

IE+ L F+ +K++ V ++ + G HN N +G -hA+ LK 

Sbjct: 247 KEIEDGACIKDNALYFKGEKVIEVSDIVLPGQHNLENILAAMSIAKLLGTSNEAITWLK 306 

Query: 3 02 AFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADF 3 61 

F-fG+ HR ++V +Y+DSKATN4- I VLLAGG -fG -fF 
Sbjct: 3 07 RFTGVKHRLEYVTTINWRKFYNDSKATNMLATEKALSAFTQPI VLLAGGLDRGNEF 362 

Query: 3 62 HDLREPVARFCRAWLLGRDAGLIAQALGNA-VPLVR-VATLDEAVRQAAELAREGDAVL 419 

DL P -f -fA-l-V G+ A + -f-A A + V TLDEAV -fA +++GD VL 

Sbjct: 363 DDLI-PYFKNVKAIVTFGQTAPKLVRAAEKAGLDIIESVDTLDEAWKAYAHSKDGDWL 421 

Query: 420 LSPACASLDMFKNFEERGRLFAKAVEEL 447 

LSPACAS D FK FEERG +F +AV +L 
Sbjct: 422 LSPACASWDQFKTFEERGDIFIQAVHKL 449 



Q^ZHB^^^ D-glutamic acid adding enzyme MurD [MURD] 45 0 AA 

[Streptococcus align 
pneiimoniae] 

Score = 206 bits (523) , Expect = 8e-52 

Identities = 155/451 (34%) , Positives = 230/451 (50%) , Gaps - 29/451 (6%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTR ENPPELATLRAQYPQVEVRCGELDAEFL 67 

-fV-f-GL KSG S RL + G VD+ +NP L ++V G EL 

Sbjct: 13 LVLGLAKSGESAARLLDKLGAIVTVNDGKPFEDNPAAQCLLEEG IKVITGGHPLELL 69 

Query: 68 CSARELYV-SPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTL 126 

L V +PG+ P + +A AKG-f + +-f-fL ++API+ ITGSN K+T TT-f- 

Sbjct : 70 DEEFALMVKNPGIPYSNPMIEKALAKGIPVLTEVELAYLISEAPIIGITGSNGKTTTTTM 129 

Query: 127 VGEMAVAADKRVAVGGNLGTPALDL- -LADDIELYVLELSSFQLETCDRLNAEVATVLNV 184 

-fGE^ AA + + GN+G PA + +A D V+ELSSFQL + E+A -f N4- 

Sbjct: 130 IGEVLTAAGQHGLLSGNIGYPASQVAQIATDKNTLVMELSSFQLMGVQEFHPEIAVITNL 189 

Query: 185 SEDHMDRYDGMADYHLAKHRI FRGARQVWNRADALTRPLIADT VPCWSFGLN 237 

H+D + -fY AK I A -fV-t-N L-t-L + T VP-fL 

Sbjct: 190 MPTHIDYHGLFEEYVAAKWNIQNKMTAADFLVLNFNQDLVKDLASKTEATWPFST--LE 247 

Query: 238 KPDFKAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAML 2 97 

K D G EDGQ L F+ -f +4- E+ +■ G+HN N G+ + 

Sbjct: 248 KVD GAYLEDGQ- -LYFRGEWMAANEIGVPGSHNVENALATIAVAKLRGVDNQTIK 301 

Query: 298 GALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGK 357 

L AF G+ HR Q+V + +GV +Y+DSK+TN+ + K+VL+AGG + 

Sbjct: 3 02 ETLSAFGGVKHRLQFVDDIKGVKFYNDSKSTNILATQKALSGFD NSKWLIAGGLDR 358 

Query: 3 58 GADFHDLREPVARFCRAWLLGRDAGLIAQALGNA-VPLVRVATLDEAVRQAAELAREGD 416 

G +F +L P + +V+LG+ A + +A A V V + +A R+A ELA -f-GD 

Sbjct: 3 59 GNEFDEL-VPDITGLKKMVILGQSAERVKRAADKAGVAYVEATDIADATRKAYELATQGD 417 

Query: 417 AVLLSPACASLDMFKNFEERGRLFAKAVEEL 447 
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VLLSPA AS DM+ NFE RG LF V EL 
Sbjct: 418 WLLSPANASWDMYANFEVRGDLFIDTVAEL 448 



Q81WC9 UDP-N-acetylmuramoylalanine--D-glutamate ligase [MURD] 450 
[Bacillus AA 
anthracis (strain Ames)] align 

Score = 205 bits (521) , Expect = le-51 

Identities = 152/448 (33%), Positives - 222/448 (48%), Gaps = 22/448 (4%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 7 0 

+V+G+ KSG + L + G VD-f- + Q ++V CG EL 

Sbjct: 13 LVLGIAKSGYAAATLLQKLGANVIVNDGKPLAENVLAAELQAKGMDWCGGHPLELLERN 72 

Query : 71 RELYV-SPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGE 12 9 

L V -f-PG+ P LV A K + I + + 4-L R +-i-AP V ITGSN K+T TLB 

Sbjct : 73 ISLWKNPGIPYSNPILVAAKEKQIPIVTEVELAYRISEAPFVGITGSNGKTTTTMLTFE 132 

Query: 13 0 MAVAADKRVAVGGNLGTPALDLLAD- -DIELYVLELSSFQLETCDRLNAEVATVLNVSED 187 

M K + GN+GT A ++ D + E+ V ELSSFQL + +-fA LN-t- E 

Sbjct: 133 MLKEGQKHPVIAGNIGTVACEVAQDAKENEVWTELSSFQLMGVELFQPKIAAFLNLFEA 192 

Query: 188 HMDRYDGMADYHLAKHRIFRGARQ- - -VWNRADALTRPLIADTVPCWSFGLNKPDFKAF 244 

H+D + +Y LAK IF+ + V+N DA LA +S G K F 

Sbjct: 193 HLDYHGTKKEYGLAKANIFKNQTENDYSVINADDADVMALSA YSKG-QKVLFSTT 246 

Query: 245 GLIEEDG QKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALK 301 

IE+ L F+ +K+-f V + G HM N +G+ +A+ LK 

Sbjct: 247 KEIEDGACIKDNALYFKAEKWEVDDIVLPGQHNLENILAAMSIAKLLGVSNEAITAVLK 306 

Query: 302 AFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADF 361 

F+G+ HR -f+V +Y+DSKATN+ VLLAGG -fG +F 

Sbjct: 307 RFTGVKHRLEYVTTINNRKFYNDSKATNMLATEKALSAFTQ PTVLLAGGLDRGNEF 362 

Query: 362 HDLREPVARFCRAWLLGRDAGLIAQALGNA- -VPLVRVATLDEAVRQAAELAREGDAVL 419 

DL P + +A+V G+ A + +A A + V TLDEAV +A + +GD +L 
Sbjct: 363 DDL-IPYFKNVKAIVTFGQTAPICLVRAAEKAGLDTIESVDTLDEAWKAYAHSTDGDVIL 421 

Query: 420 LSPACASLDMFKNFEERGRLFAKAVEEL 447 

LSPACAS D FK FEERG +F +AV +L 
Sbjct: 422 LSPACASWDQFKTFEERGDIFIQAVHKL 449 



Q8DQM2 UDP-N-acetylmiiranioylalanine--D-glutainate ligase (EC 450 

MURD_STRR6 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Streptococcus 
pneumoniae (strain ATCC BAA-255 / R6)] 

Score = 204 bits (519) , Expect = 2e-51 

Identities = 151/448 (33%), Positives = 227/448 (49%), Gaps = 23/448 (5%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 70 

-I-V+GL KSG SRL + G VD+ A -t-fV G EL 
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Sbjct : 13 LVLGLAKSGESAARLLDKLGAIVTVNDGKPFEDNPAAQSLLEEGIKVITGGHPLELLDEE 72 

Query: 71 RELYV-SPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGE 129 

L V +PG+ P + +A AK + + 4-f+L +4-API4- ITGSN K+T TT++GE 
Sbjct : 73 FALMVKNPGIPYNNPMIEKALAKRIPVLTEVELAYLISEAPIIGITGSNGKTTTTTMIGE 132 

Query: 130 MAVAADKRVAVGGNLGTPALDL- -LADDIELYVLELSSFQLETCDRLNAEVATVLNVSED 187 

+ AA + + GN+G PA + +A D + V+ELSSFQL + E+A + N+ 

Sbjct: 133 VLTAAGQHGLLSGNIGYPASQVAQIASDKDTLVMELSSFQLMGVQEFHPEIAVITNLMPT 192 

Query: 188 HMDRYDGMADYHLAKHRI FRGARQVWNRADALTRPLIADT VPCWSFGLNKPD 240 

H+D + ++Y AK I A +V+N L+L+T VP + LKD 

Sbjct: 193 HIDYHGSFSEYVAAKWNIQNKMTAADFLVLNFNQDLAKDLTSKTEATWPFST--IjEKVD 250 

Query: 241 FKAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGAL 300 

G EDGQ L F+ + ++ E+ + G+HN n + + l 

Sbjct: 251 GAYLEDGQ--LYFRGEVVMAANEIGVPGSHNVENALATIAVAKLRDVDNQTIKETL 304 

Query: 3 01 KAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGAD 3 60 

AF G+ HR Q+V + +GV +Y+DSK+TN-J- + K+VL+AGG +G -h 

Sbjct: 305 SAFGGVKHRLQFVDDIKGVKFYNDSKSTNILATQKALSGFD NSKWLIAGGLDRGNE 361 

Query: 361 FHDLREPVARFCRAWLLGRDAGLIAQALGNA-VPLVRVATLDEAVRQAAELAREGDAVL 419 

F +L P + +V+LG+ A + +A A V V -t- +A R+A ELA +GD VL 

Sbjct: 362 FDEL-VPDITGLKKMVILGQSAERVKRAADKAGVAYVEATDIADATRKAYELATQGDWL 42 0 

Query: 42 0 LSPACASLDMFKNFEERGRLFAKAVEEL 447 

LSPA AS DM-f NFE RG LF V EL 
Sbjct: 421 LSPANASWDMYANFEVRGDLFIDTVAEL 448 



sp Q03 52 2 UDP-N-acetylmuramoylalanine--D-glutamate ligase (EC 4 51 

MURD_BACSU 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 

(D-glutamic acid adding enzyme) [MURD] [Bacillus 

subtilis] 



Score = 202 bits (513) , Expect = le-50 

Identities = 147/458 (32%), Positives = 228/458 (49%) , Gaps = 28/458 (6%) 

Query: 4 lASDHFRIWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELD 63 

+ HF +++GL KSG + L +G+ AV D + + +EV CGE 

Sbjct: 7 LQKQHF-LILGLAKSGYAAASILHEKGIYVAVNDQKPFEENEPAQKLSEKGIEWCGEHP 65 

Query : 64 AEFLCSARE- -LYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKS 121 

-f L +PG+ + -fA +GH- -f +I+L A + ITGSN K+ 

Sbjct : 66 VSLFDQHQITILIKNPGIPYENIMVQEAEKRGIPVWTEIELAYYLTSAKFIGITGSNGKT 125 

Query: 122 TVTTLVGEMAVAADKRVAVGGNLGTPALDLL- -ADDIELYVLELSSFQLETCDRLNAEVA 179 

T TTL4- EM A ++ + GN+GT A AD E V ELSSFQL E+-f 

Sbjct: 126 TTTTLIYEMLKADSQKALIAGNIGTVASEVAYHADGDEWIVTELSSFQLMGTHAFRPEIS 185 

Query: 180 TVLNVSEDHMDRYDGMADYHLAKHRIF RGARQVWNRADALTRPLI ADTVPCW 232 

+LNV + H+D + +Y AK +++ + + -t-VN-f D L A+ VP 

Sbjct: 186 LILNVFDAHLDYHHTRENYEKAKQKVYLHQTASDKAIVNQDDETWRLAEAGKAEIVP-- 243 



http://us.expasy.org/cgi-bin/blast.pl 



3/29/04 



ExPASy BLAST2 Interface 



Page 40 of 80 



Query: 233 SFGLNKPDFKAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLP 2 92 

F -f+K + G -hD + F + -fLP+ E+ + GAHN N G 
Sbjct: 244 -FSVSKTLEQ--GAYVKDSM--IMFNGEAILPLEEWLPGAHNLENILAAIAWKTAGAS 298 

Query: 293 FDAMLGALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLA 352 

+A+ L +F4-G+ HR Q+V G 4-Y+DSKATN4- D 4-+LLA 

Sbjct: 299 NEAVKKVLTSFTGVKHRLQYVTTVNGRKFYNDSKATNILATSKALSA FDKPVILLA 354 

Query: 353 GGDGKGADFHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLV RVATLDEAVRQAA 409 

GG +G F DL+ P -f +AV+ G+ A +4- LGN + + RV + + +AV A 
Sbjct: 355 GGLDRGNGFDDLK-PYMKHVKAVLTFGQTAPKL-EKLGNELGIQHVKRVDMVEQAVSAAF 412 

Query: 410 ELAREGDAVLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

L+ EGD +LLSPACAS D FK FEERG -fF AV L 
Sbjct: 413 ALSNEGDVILLSPACASWDQFKTFEERGDMFIDAVHML 450 



sp Q9K9S8 UDP-N-acetylinuraiaoylalanine--D-glutamate ligase (EC 450 

MURD_BACHD 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Bacillus 
halodurans] 



Score = 201 bits (510) , Expect = 3e-50 

Identities = 142/446 (31%), Positives = 221/446 (48%), Gaps = 19/446 (4%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 70 

-fV+GL KSG + RLG VD+ +Q+V CGE L 

Sbjct: 13 LVLGLAKSGEAAARLLHDLGAIVTVNDQKPLADNPQAQKLQKEGIHWCGEHPISLLDGK 72 

Query: 71 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGEM 13 0 

+ +PG+ P + +A +G+ -f 4-++L ++A IVAITGSN K+T T+LV EM 

Sbjct: 73 ELWKNPGIRYDNPIVEEAIKRGISWTEVELASKVSEAEIVAITGSNGKTTTTSLWEM 132 

Query: 131 AVAADKRVAVGGNLGTPALDL LADDIELYVLELSSFQLETCDRLNAEVATVLNVSE 186 

+ + V GN+G A D+ ADD+ V+E+SSFQL +VA +LN+ + 

Sbjct: 133 LKGSAREPKVAGNIGWASDVAREATADDV--IV1VIEVSSFQLMGTSHFRPKVAILLNIFD 190 

Query: 187 DHMDRYDGMADYHLAKHRIFRGARQ- - -VVVNRADALTRPLIADTVPCWSFGLNKPDFKA 243 

H+D + +Y AK +1 ++ V N D L + A+T K+ 
Sbjct: 191 AHLDYHGSKENYVAAKKKIVENMKEEDYFVYNADDPLVSKVAAETKATPIPFSRSTWKS 250 

Query: 244 FGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAF 3 03 

+ DG+ F+ +K+-i- G4-+ 4-GHNW -fG-f+LF 

Sbjct: 251 GAYV--DGETYM-FRGEKIVEKGDWLPGDHNVDNVLAAMSAALLMGATKEQIHHVLSTF 307 

Query: 3 04 SGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHD 3 63 

SG-h HR Q+V +Y+DSKATN+ I VLLAGG -fG F D 
Sbjct: 308 SGVEHRLQFVGTAFERKWYNDSKATNILSTTAAIQSFTDPI VLLAGGLDRGNSFDD 363 

Query: 3 64 LREPVARFCRAWLLGRDAGLIAQALGNA- -VPLVRVATLDEAVRQAAELAREGDAVLLS 421 

L P + +AWL G -f-AQA A +V 4- ++AVR+A + + + GD -fLLS 

Sbjct: 364 L-IPALQKVKAWLFGETKHKLAQAAMEAGVETIVEAERVEDAVRKALDVSANGDVILLS 422 



Query: 422 PACASLDMFKNFEERGRLFAKAVEEL 44 7 

PACAS D ++ FEERG F ++E L 
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Sbjct: 423 PACASWDQYRTFEERGEAFVTSIEGL 448 



trnew CA E 80955 MurD protein (EC 6.3.2.9) [MURD] [Bdellovibrio 462 
bacteriovorus] AA 

align 

Score = 198 bits (504), Expect = le-49 

Identities = 140/456 (30%), Positives = 221/456 (47%), Gaps - 29/456 (6%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRC GELDAEFL 67 

+WGLGK+G-hSL +L + G V D PEL+ Q ++ G F+ 

Sbjct: 14 LWGLGKTGVSLAHFLTKHGAQVTVTD-HKSKPELSVQLEQLGELPIKFELGGHSPKTFI 72 

Query: 68 CSARELYV-SPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTL 126 

A++L + SPG+ A ++G+ + I+G+ + A K Pl4- +TG-fN K+TV -f 

Sbjct: 73 --AQDLVILSPGVPSNLKIFDYARSQGIKITGEFEFSAGFIKEPIIGLTGTNGKTTVAKI 130 

Query: 127 VGEMAVAADKRVAVGGNLGTPALDLLA- -DDIELYVLELSSFQLETCDRLNAEVATVLNV 184 

+ + + VGG P +D L D + E+SSF LE CD N N+ 

Sbjct.: 131 TEAILTESGVKTWVGGANEKPLVDYLRLDDKAQWIAEVSSFMLEHCDTFNPGNIVFTNL 190 

Query: 185 SEDHMDRYDGMADYHLAKHRIFRGARQV- - -WNRADALTRPLIADTVPCWSFG 235 

+E+H+DRY M +Y AK RIF+ Q ++H D LDP G 

Sbjct: 191 AENHLDRYRSMEEYVNAICRRIFKNTNQATTSILNADDNAWELARD--PAVQRGRIFYFS 248 

Query: 23 6 - - -LNKPDFKAFGLIEEDGQKWLAFQFDKL- -LPVGELKIRGAHNYSNXXXXXXXGHAVG 2 90 

+ P G G + ++ -f +K+RG Hh- N G 

Sbjct: 249 RKPALEPQIMNIGGAVNIGDEIRVRTGPEIESFNIKGMKMRGKHSVENIMAAILASREHG 308 

Query: 291 LPFDAMLGALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVL 350 

4-A+ + F+GL HR ++VR+ GV H-Y+DSKATNV D ++L 

Sbjct: 309 ATREAVQKVINTFTGLPHRIEYVRKVGGVMFYNDSKATNVHAVLRALDT FDENVIL 364 

Query: 351 LAGGDGKGADFHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAE 410 

+AGG LR V R + ++L+G I + LG+ + T ~l~EAV A + 

Sbjct: 365 lAGGKDTNLNYEPLRTSVKRKVKTLILVGEAKERINRDLGDFSETFLIGTFEEAVLIAYQ 424 

Query: 411 LAREGDAVLLSPACASLDMFKNFEERGRLFAKAVEE 44 6 

-fR GD VLLSP C+S DMF +FEERG F + V + 
Sbjct: 425 KSRIGDWLLSPGCSSFDMFDSFEERGDYFKEIVRK 460 



Q§?r?P? UDP-N-acetylmuramoylalanine--D-glutamate ligase (EC 465 

MURD_CHLTE 6.3.2.9) AA 

(UDP-N-acetylmurcunoyl-L-alanyl-D-glutcimate synthetase) align 

(D -glutamic acid adding enzyme) [MURD] [Chlorobium 

tepidum] 

Score = 196 bits (498) , Expect = 6e-49 

Identities = 158/465 (33%) , Positives = 227/465 (47%) , Gaps = 42/465 (9%) 

Query: 12 WGLGKSGMSLVRYLARRGL-PFAWDTRENPPELATLRAQYPQVEVRCGELD-AEFLCS 69 

V+G GKSG+S LAR G PF +P ATLR Q+ V E +E + 
Sbjct: 13 VIGAGKSGVSAAGLLARAGARPFLSEFGAVSPEAAATLR QLGVPFEEGGHSERVFE 68 
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Query: 70 ARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGE 12 9 

A VSPG+ P + + A+G+ + +I+L + A 1+ ITG++ K+T TL+ 
Sbjct : 69 AALCIVSPGIPQTVPVIREMHARGIPWSEIELASWFCPARIIGITGTDGKTTTATLLHR 12 8 

Query: 13 0 MAVAADKRVAVG GNLGTPALD LLADDIELYVLELSSFQLETCDRLNAEVATV 181 

+ A +R GN+G P + A DI VLELSS+QLE C +A + 

Sbjct: 129 ICAAEGERKGFRAFSVGNIGIPFSSEVPGMTAADIA--VLELSSYQLEACFDFRPNIAVL 186 

Query: 182 LNVSEDHMDRYDGMAD-YHLAKHRIFRGARQ VWNRADALTRPLIADTVPCWSFG 235 

NV-f DHMDRY G + Y AK+RI ARQ ++ND + R +PWF 

Sbjct: 187 TNVTPDHiy[DRYGGSIEAYATAKYRIH--ARQGAGDTLIYNHDDPILRAHFDRSEP-WPFR 243 

Query: 23 6 LNKPDFKAFGL lEEDGQKWL- -AFQFDKLLPVGELK IRGAHNYSNXXXX 2 82 

L + +A L EDG4- 4- -f -f+L^ V E-f RG HN N 

Sbjct: 244 LVRLGLRAETLDVAPGDFVSVEDGEIWRASGSTERLMRVDEIMKPGFRGEHNLYNALSS 3 03 

Query: 283 XXXGHAVGLPFDAMLGALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXX 342 

A G+ + M G L F G+ HR + G+++ +DSKAT+V 
Sbjct: 3 04 VAAALAAGVAPETMRGVLAGFGGVEHRQELAGNACGLNWINDSKATSVNALRQALQS 360 

Query: 343 DIDGKLVLLAGGDGKGADFHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLD 4 02 

+ +VL-fAGG KG D+ -f- + V +V 4-G lA A P+V A+L 

Sbjct: 361 -VPAGMVLIAGGRDKGNDYSAIADLVREKVACIVAIGESRRKIADAFRGVTPWEAASLA 419 



Query: 403 EAVRQAAELAREGDAVLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

EAV A + AR G +VL SPAC+S DMF++FE+RGR F + V EL 
Sbjct: 420 EAVELARQNARPGASVLFSPACSSFDMFRDFEDRGRQFKQLVREL 464 



sp Q8UDM6 tJDP-N-acetylmurainoylalanine--D-glutainate ligase (EC 469 

MURD_AGRT5 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Agrobacterium 
tumefaciens (strain CSS / ATCC 33970)] 



Score = 190 bits (483), Expect = 4e-47 

Identities = 151/454 (33%), Positives = 216/454 (47%), Gaps = 33/454 (7%) 

Query : 14 GLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSAREL 73 

GLG SG+ R L G AW +NP +A +A+ + +L S 

Sbjct: 16 GLGGSGLVTARALVAGGA--AWAFDDNPDSVAKAQAE GIATADLHTIDWSSFSSF 69 

Query: 74 YVSPGLSLRTP ALVQAAAKGVRISGDIDLFAREAKA PIVAITGSNAKSTVT 124 

"h+PG+ LP A A GV + GDI+LF RE + P +AITG-fN KST T 

Sbjct : 70 VLAPGVPLTHPKPHWSVDLAKAAGVEVIGDIELFIRERRVHAPDCPFIAITGTNGKSTTT 129 

Query: 125 TLVGEMAVAADKRVAVGGNLGTPALDLLADDIE-LYVLELSSFQLETCDRLNAEVATVLN 183 

L+ + ++ + +GGN+GT L L + YV+E SS+Q++ +N +LW 

Sbjct: 130 ALIAHILQSSGRDTQLGGNIGTAVLSLDPPKAQRFYWECSSYQIDLAPTINPTAGILLN 189 

Query: 184 VSEDHMDRYDGMADYHLAKHRIFRGARQWVNRADALTRPLIADTVPCWSFG LNKPD 24 0 

+ + DH+DR+ MY K R+ G+ +V D+ + LIAD + +-fK + 

Sbjct: 190 LTPDHLDRHGTMQHYADVKERLVAGSGTAIVGVDDSHST-LIADRIERAGVKVERISKRN 248 

Query: 241 FKAFGLIEEDGQKWLAFQFDKLLPV GELKIRGAHNYSNXXXXXXXGHAVGLPFDAML 2 97 
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+ GLEQ A LV G +HG+HN N AVG+ + + 

Sbjct: 249 WSEGLYAEGSQILRAHGGTSSLLVDLDGIQTLRGSHNAQNAAAAIAACLAVGVSEEEIR 3 08 

Query: 2 98 GALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGK 3 57 

LK+F GL HR Q V R V++ +DSKATN ++ +AGG K 

Sbjct: 309 AGLKSFPGLKHRMQPVGRRGNVTFVNDSKATNADAAAPALSSF DRIYWIAGGLPK 363 

Query: 358 GADFHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELARE- - - 414 

L R +A L4-G A A LG AVP TLD-1-AV+ AA A + 

Sbjct: 364 AGGITSLSPLFPRIAKA-YLIGEAAAEFAATLGEAVPYEISGTLDKAVQHAAADAEKDAT 422 

Query: 415 -GDAVLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

G+ V+LSPACAS D +KNFE RG F V L 
Sbjct: 423 AGNWMLSPACASFDQYKNFEIRGDSFVAQVAAL 456 



Q7NEZ5 roP-N-acetylmuraiiioylalanine--D-glutamate ligase [MTTRD] 441 
[Gloeobacter AA 
violaceus] align 

Score = 190 bits (482) , Expect = 5e-47 

Identities = 149/448 (33%) , Positives = 212/448 (47%) , Gaps = 24/448 (5%) 

Query : 12 WGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYP-QVEVRCGELDAEFLCSA 70 

WG GKSG + R+LA G -f D R+-I- A P VE G EF+ 

Sbjct: 6 WGAGKSGQAAARWLALGGRRWLWDGRDSEALRWAGALAPFGVEAVLGR---EFVPEE 62 

Query: 71 REL YVSPGLSLRTPALVQAAAKGVRISGDIDL-FAREAKAPIVAITGSNAKSTVTTL 126 

+L VSPG+ P LV A A+GV +-I-G++ L + -f + 4-TG+N K+T T L 
Sbjct : 63 PDLSLVWSPGVRWDHPGLVAARARGVTVTGEVGLAWESLSHRRWLCVTGTNGKTTTTAL 122 

Query: 127 VGEMAVAADKRVAVGGNLGTPALDLLAD--DIELYVLELSSFQLETCDRLNAEVATVLNV 184 

VG 4- A R V GN+G P DLL + D + V ELSSFQ+E+ + EVA 
Sbjct: 123 VGHILKTAGLRAPVCGNIGRPVTDLLLEPEDYDWIVAELSSFQIESAQGIRPEVAVWTTF 182 

Query: 185 SEDHMDRYDGMADYHLAKHRIFRGARQVWNRADALTRPLIADTVPCWSFGLNKPDFKAF 244 

+ DH++R+ + Y K + AR+ V-4-N DA + W PA 

Sbjct: 183 TPDHLNRHGTLERYAAIKAGLLMQARRAVLNGDDAYLGARRSAWPDAWWTSTQAP--AAV 240 

Query: 245 GLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFS 3 04 

L +D + + +LPV + + + GAHN N H G+ A+ + +F 

Sbjct: 241 SLAGKD ICIENRPVLPVSAVRLPGAHNLQNVLMAVAACHLTGVGDAAIASGVASFI 296 

Query: 3 05 GLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDL 3 64 

G+ HR + V E +GV + +DSKATN + VL+AGG K +• 

Sbjct: 297 GVPHRLEAVGEYRGVRFINDSKATNYDAALVGLTA VPAPSVLIAGGQAKTGESGPW 352 

Query: 3 65 REPVARFCRAWLLGRDAGLIAQAL- -GNAVPLVRVATLDEAVRQAAELAREGDA- -VLL 42 0 

+A C -fWL+G A L + L + + TL-H AV A E AR A VL 

Sbjct: 353 LRAIAERCASWLIGEAAPLFEKWLRAQDYRAVYTAHTLERAVPMAFEQARAQGAQCVLF 412 

Query: 421 SPACASLDMFKNFEERGRLFAKAVEELA 448 

SPACAS D F+NFEERG F + LA 
Sbjct: 413 SPACASFDQFRNFEERGDRFRALIAALA 440 
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sp Q8DM N 8 UDP-N-acetylmuramoylalanine--D-glutamate ligase (EC 454 

MURD_S YNEL 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Synechococcus 
elongatus (Thermo synechococcus elongatus)] 

Score = 189 bits (479) , Expect = le-46 

Identities = 142/457 (31%), Positives = 218/457 (47%), Gaps - 29/457 (6%) 

Query: 12 WGLGKSGMSLVRYLARRGLPFAWDTRENPP ELATLRAQYPQVEVRCGELDAEFLC 68 

V+GLG+SG++ R L R+G V D R+ P + L+A+ V++ + D L 
Sb j Ct : 6 VIGLGRSGIAAARLLKRQGWQVEVSDRRQTPALQSQQQLLQAEGIPVQLNY-DFDLQTLI 64 

Query: 69 SAR ELYVSPGLSLRTPALVQAAAKGVRISGDIDL-FAREAKAPIVAITGSNAKST 122 

S E+ +SPG+ +PALV A G+ H- G++ + + A P V ITG+N K-fT 

Sbjct: 65 SVGLRVPDEIVISPGVPWHSPALVAARQAGIPVRGEVAIAWQTLAHLPWVCITGTNGKTT 124 

Query: 123 VTTLVGEMAVAADKRVAVGGNLGTPALD- -LLADDIELYVLELSSFQLETCDRLNAEVAT 180 

T L + AA GN+G + L A ++ + E+SS+QLE-f LEA 

Sbjct: 125 TTALTAAIFQAAGYNAPACGNIGNSICEVALTARALDWVIAEISSYQLESSPPLQPEFAL 184 

Query: 181 VLNVSEDHMDRYDGMADYHLAKHRIFRGARQVWNRADALTRPLIADTVP-CWSFG 235 

+ + DH++R+ + Y K + GA+ V++N D R + + P W 
Sbjct: 185 WTTLTPDHLERHGTLDAYVATKAHLMNGAKHVILNGDDPYLRQHMVNRWPQAWWISTQGA 244 

Query: 236 LNKPDFKAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDA 295 

+ P A G-f -f Q W FQ LLP L++ G HN N H G+P + 

Sbjct: 245 IALPKGIAQGIYIAEDQVW--FQDQPLLPTHILQMPGRHNQQNFLLAVATAHLAGIPAET 3 02 

Query: 2 96 MLGALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGD 355 

+ 4- F-fG+ HR + -f-R-h 4- V + -hDSKATN + G +~l~L-fAGG 

Sb j Ct : 3 03 lAKGVAGFAGVPHRLERIRQWREVEWINDSKATN YDAAEIGLRSVTGPVILIAGGQ 35 8 

Query: 356 GKGADFHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVR VATLDEAVRQAAELA 412 

K D + V+L+G A AQ L A+ + TLD AV AAEL 

Sbjct: 359 AKKGDDRPWLNLIQEKAAWVLLIGEAAPQFAQRL-EAIGFTNYEIMETLDRAVAAAAELV 417 

Query: 413 REG- -DAVLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

+ VL SP CAS D -h+NFEERG F + EL 

Sbjct: 418 TQYPIKTVLFSPGCASFDQYQNFEERGDHFRQLCLEL 454 



UDP-N-acetylmuramoylalanine--D-glutcunate ligase (EC 471 
MURD_CAUCR 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 

(D-glutamic acid adding enzyme) [MURD] [Caulobacter 

crescentus] 

Score = 187 bits (475), Expect = 3e-46 

Identities = 150/465 (32%), Positives = 219/465 (46%), Gaps = 46/465 (9%) 

Query: 12 WGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSAR 71 

V GLG++G++ RL G A+D+ EA + V+++ + ++F 
Sbjct: 14 VFGLGRTGLTAARALIAGGAKVALWDEKPASREAAAAEG-FAWDLQAADW-SQFAA 68 

Query: 72 ELYVSPGLSLRTP ALVQAAAKGVRISGDIDLFAREAKAP IVAITGSNAK 12 0 

L +SPG+ LP + +A A GV + GD+^LFAR A I+AITG+N K 
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Sbjct : 


69 


-LMLSPGVPLSHPKPHWTVEKARAAGVEVLGDVELFARTVNAAPAHKRPKIIAITGTNGK 


127 


Query: 


121 


STVTTLVGEMAVAADKRVAVGGNLGTPALDLLADDIE LYVLELSSFQLETCDRLNAE 


177 






ST T L+G + +A + VGGN+G L L -+-0+ -fYVLELSS+QL+ L + 




Sbjct : 


128 


STTTALIGHLCASAGRDTRVGGNIGLGVLGL--EDMHGGAVYVLELSSYQLDLTSSLKPD 


185 


Query: 


178 


VATVLNVSEDHMDRYDGMADYHLAKHRIF - - RGARQVWNRAD ALTRPLIADTV 


229 






+LN+S DH-fDR-l- GM Y AK RIF +G + D T A-f 




Sbjct: 


186 


AWLLN I S PDHLDRHGGMDG Y I AAKRR I FLNQGKGDTA 1 1 GVDD AWCQQ I CTE I TAANRR 


245 


Query: 


230 


PCWSFGLNKPDFKAFGLIEEDGQKWLAFQFDKLLPVGEL KIRGAHNYSNXXXXXXX 


285 






W K G+ G + A + + + + V ++ -f G HN+ N 




Sbjct : 


246 


T I W P I S AGKA - - MGRGVYALQGVL YDA - TGER WE VAD I LRAR S LPGRHNWQNAAAAYAA 


302 


Query: 


286 


GHAVGLPFDAMLGALKAFSGLAHRCQWVRERQGVS YYDDS KATNVXXXXXXXXXXXXD ID 


345 






A+G+ + L F GLAHR + V + V + +DSKATN 




Sbjct: 


303 


ARAIGISMQDAVDGLMTFPGLAHRMETVGKIGKVRFVNDSKATNADAARQAMSSY 


357 


Query : 


346 


GKLVLLAGGDGKGADFHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAV 


405 






K +AGG K DL++ R +A L+G A + L V TL++AV 




Sbjct: 


358 


PKFYWIAGGVAKAGGIDDLKDLFPRIAKA-YLIGEAAEPFSWTLAGKAECVLSGTLEKAV 


416 


Query: 


406 


RQA-AELAREGD- -AVLLSPACASLDMFKNFEERGRLFAKAVEEL 447 








+QA A+ A G+ VLLSPACAS D F +FE RG F AV L 




Sbjct: 


417 


QQAYADAAASGEEAIVLLSPACASFDQFSDFEARGEAFRAAVNGL 4 61 





Q8 E6P 1 UDP-N-acetylmuraiaoylalanine--D-glutaiiiate ligase (EC 

MURD_STRA3 6.3.2.9) 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) 
(D-glutamic acid adding enzyme) [MTOD] [Streptococcus 
agalactiae (serotype III)] 

Score = 184 bits (467), Expect = 3e-45 
Identities = 135/456 (29%) , Positives = 225/456 (48%), Gaps = 39/456 (8%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTR EMPPELATLRAQYPQVEVRCGE L 62 

+V+GL +SG + R LA+ G V D + ENP + L ++V CG L 

Sbjct: 13 LVLGLARSGEAAARLLAKLGAIVTVNDGKPFDENPTAQSLLEEG IKWCGSHPLELL 69 

Query: 63 DAEFLCSARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKST 122 

D +F + +PG+ P + +A K + + +++L +++ ++ ITGSN K+T 

Sbjct: 70 DEDFCYMIK NPGIPYNNPMVKKALEKQIPVLTEVELAYLVSESQLIGITGSNGKTT 125 

Query: 12 3 VTTLVGEMAVAADKRVAVGGNLGTPALDLL- -ADDIELYVLELSSFQLETCDRLNAEVAT 18 0 

TT++ E4- A +R + GN+G PA -h++ ADD ++ V+ELSSFQL 4-A 
Sbjct: 126 TTTMIAEVLNAGGQRGLLAGNIGFPASEWQAADDKDILVMELSSFQLMGVKEFRPHIAV 185 

Query: 181 VLNVSEDHMDRYDGMADYHLAKHRI FRGARQVWNRADALTRPLIADTVPCWSFGLN 237 

+ N+ H+D DY AK I + +V+N + + + h T 
Sbjct: 186 ITNLMPTHLDYHGSFEDYVAAKWNIQNQMSSSDFLVLNFNQGISKELAKTT 236 

Query: 238 KPDFKAFGLIEE-DG QKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLP 292 

K F E+ DG K L ++ + 4-+ V ++ + G+HN M G-f 

Sbjct: 237 KATIVPFSTTEKVDGAYVQDKQLFYKGENIMLVDDIGVPGSHNVENALATIAVAKLAGIS 2 96 



451 
AA 

align 
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Query: 2 93 FDAMLGALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLA 352 

+ L F G+ HR Q + -f G+S+Y+DSK-fTN+ + K++L+A 

Sbjct: 297 NQVIRETLSNFGGVKHRLQSLGKVHGISFYNDSKSTNILATQKALSGFD NTKVILIA 353 

Query: 353 GGDGKGADFHDLREPVARFCRAWLLGRDAGLIAQALGNA-VPLVRVATLDEAVRQAAEL 411 

GG 4-G +F +L + + -fV-fLG A +A A V 4- +AV +A E+ 

Sbjct: 354 GGLDRGNEFDELIPDITGL-KHMWLGESASRVKRAAQICAGVTYSDALDVRDAVHKAYEV 412 

Query: 412 AREGDAVLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

A++GD -fLLSPA AS DM+KNFE RG F EL 
Sbjct: 413 AQQGDVILLSPANASWDMYKNFEVRGDEFIDTFESL 448 



tr Q8A25 6 UDP-N-acetylmuramoylalanine--D-glutamate ligase 413 AA 

[BT3450] align 
[Bacteroides thetaiotaomicron] 

Score = 183 bits (465) , Expect = 4e-45 

Identities = 130/405 (32%), Positives = 205/405 (50%), Gaps = 30/405 (7%) 

Query: 60 GELDAEFLCSARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNA 119 

G E + +A E+ SPG+ P + + + A+G -f +1+ R A +-f ITGSN 
Sbjct: 22 GHHTEELILNADEVIKSPGIPNDAPLILKLKAQGTPVISEIEFAGRYTDAKMICITGSNG 81 

Query: 12 0 KSTVTTLVGEMAVAADKRVAVGGNLG-TPALDLLADDIELYVLELSSFQLETCDRLNAEV 17 8 

K+T T+L+ + +AD V + GM+G + AL + + + Y++ELSSFQL+ A + 

Sbjct: 82 KTTTTSLIYHIFKSADLNVGLAGNIGKSLALQVAEEHHDYYIIELSSFQLDNMYNFRANI 141 

Query: 179 ATVLNVSEDHMDRYDG-MADYHLAKHRIFRGAR QVWNRADALTRPLIADTVPCWSF 234 

A +-fN++ DH+DRYD M -fY AK RI + D + + +A 
Sbjct: 142 AVLMNITPDHLDRYDHCMQNYIDAKFRITQNQTTDDAFIFWNDDPIIKQELA KH 195 

Query: 235 GLNKPDFKAFGLIEEDGQKWLAFQFDKLLPV GELKIRGAHNYSNXXXXXX 284 

GL K F 4-4-EDG +A+ D + + EL + G HN N 

Sbjct: 196 GL-KAHLYPFAAVKEDGA--IAYVEDHEVKITEPIAFNMEQEELALTGQHNLYNSLAAGI 252 

Query: 2 85 XGHAVGLPFDAMLGALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDI 344 

+ G+ 4- + AL F G+ HR + V H-G-f -h +DSKATNV 
Sbjct: 253 SANLAGITKENIRKALSDFKGVEHRLEKVARVRGIDFINDSKATNVNSCWYALQSMTT-- 310 

Query: 345 DGKLVLLAGGDGKGADFHDLREPVARFCRAWLLG-RDAGLIAQALGNAVPLVRVAT-LD 402 

K VL-h GG KG D4- ^ V C A+V LG -f L A -fP+ V T + 

Sbjct: 311 --KTVLILGGKDKGNDYTEIEDLVREKCSALVYLGLHNEKLHAFFDRFGLPVADVQTGMK 368 

Query: 4 03 EAVRQAAELAREGDAVLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

+AV A +LA-l-f-G+ VLLSP CAS D+FK-f-f E+RG F K V EL 
Sbjct: 3 69 DAVEAAYKLAKKGETVLLSPCCASFDLFKSYEDRGDQFKKYVREL 413 



Q8E186 UDP-N-acetylmuramoylalaiiine--D-glutamate ligase (EC 451 

MURD_STRA5 6.3.2.9) AA 

(UDP - N- ace tylmuramoyl - L - alanyl -D - glutama te synthetase ) align 
(D-glutamic acid adding enzyme) [MURD] [Streptococcus 
agalactiae (serotype V)] 
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Score = 182 bits (461) , Expect = le-44 

Identities = 134/456 (29%), Positives = 224/456 (48%), Gaps = 39/456 (8%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTR ENPPELATLRAQYPQVEVRCGE L 62 

+V+GL +SG + R LA+ G V D -f ENP + L -h+V CG L 

Sbjct: 13 LVLGLARSGEAAARLLAKLGAIVTVNDGKPFDENPTAQSLLEEG IKWCGSHPLELL 69 

Query: 63 DAEFLCSARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKST 122 

D +F 4- +PG4- P + -l-A K + + +4-+L +++ ITGSN K+T 

Sbjct : 70 DEDFCYMIK NPGIPYNNPMVKKALEKQIPVLTEVELAYLVSESQLIGITGSNGKTT 125 

Query: 123 VTTLVGEMAVAADKRVAVGGNLGTPALDLL- -ADDIELYVLELSSFQLETCDRLNAEVAT 180 

TT-f+ E-f A -i-R 4- GN+G PA -h4-+ A+D + V+ELSSFQL 4-A 
Sbjct: 126 TTTMIAEVLNAGGQRGLLAGNIGFPASEWQAANDKDTLVMELSSFQLMGVICEFRPHIAV 185 

Query: 181 VLNVSEDHMDRYDGMADYHLAKHRI FRGARQVWNRADALTRPLIADTVPCWSFGLN 23 7 

+ N+ H-fD -f DY AK I + +V-fN +-!-+ L T 
Sbjct: 186 ITNLMPTHLDYHGSFEDYVAAKWNIQNQMSSSDFLVLNFNQGISKELAKTT 236 

Query: 238 KPDFKAFGLIEE-DG QKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLP 292 

K F E+ DG K L + ++ V + G+HN N G-f 

Sbjct: 237 KATIVPFSTTEKVDGAYVQDKQLFYKGENIMSVDDIGVPGSHNVENALATIAVAKLAGIS 296 

Query: 2 93 FDAMLGALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLA 352 

-f L F G+ HR Q + + G-fS'fY-l-DSK+TN+ + K-f-+L+A 

Sbjct: 297 NQVIRETLSNFGGVICHRLQSLGKVHGISFYNDSKSTNILATQKALSGFD NTKVILIA 353 

Query: 3 53 GGDGKGADFHDLREPVARFCRAWLLGRDAGLIAQALGNA-VPLVRVATLDEAVRQAAEL 411 

GG -fG -fF +L 4- 4- 4-V4LG A 4 +A A V 4- 4-AV 4A E4- 

Sbjct: 354 GGLDRGNEFDELIPDITGL-KHMWLGESASRVKRAAQKAGVTYSDALDVRDAVHKAYEV 412 

Query: 412 AREGDAVLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

A+4GD +LLSPA AS DM+KNFE RG F EL 
Sbjct: 413 AQQGDVILLSPANASWDMYKNFEVRGDEFIDTFESL 448 



sp Q8ER50 UDP-N-acetylmurainoylalanine--D-glutaniate ligase (EC 449 

MURD_OCEIH 6.3.2.9) AA 

(UDP-N-acetylmuranioyl-L-alanyl-D-glutainate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Oceanobacillus 
iheyensis] 



Score = 180 bits (457) , Expect = 4e-44 

Identities = 133/448 (29%) , Positives = 215/448 (47%) , Gaps = 23/448 (5%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 7 0 

+V4GL KSG 4 L4-+4D + 4Q E4-G L 

Sbjct: 13 LVLGLAKSGTAAAWLLQNHIQVTIlSnDGMATLEDATVQKLQTMGAELVLGSHPISVLDGK 72 

Query : 7 1 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGEM 13 0 

4 4PG+ + 4-A +G+ 4 +44L P+4 ITGSN K+T TTL+ EM 

Sbjct : 7 3 DLIVKNPGIRYDNVIVEEAQRRGIPVISEVELVHYIiTNQPVIGITGSNGKTTTTTLITEM 132 

Query: 131 AVAADKRVAVGGNLGTPALDLLA- -DDIELYVLELSSFQLETCDRLNAEVATVLNVSEDH 188 

4-4 V V GN+G A ++ 4- E V4ELSSFQL+ D+L A +LN4- E H 

Sbjct: 133 LDRSNVSVKVAGNIGWATEVASSLQSDEKMVMELSSFQLQGIDQLQFSTAVLLNLFEAH 192 
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Query: 18 9 MDRYDGMADYHLAKHRIFRGARQ VWNRAD ALTRPLIADTVPCWSFGLNKPDF 241 

+D + +Y AK IF+ -h ++ND A + A VP F + + P 
Sbjct: 193 LDYHGSFENYVEAKCNIFKSQNKHDYLIYNADDDNVSAAIKTAEATKVP FSSSRP-- 247 

Query: 242 KAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALK 3 01 

AG +D +L ++ +K++ + ++ + G HN N G + ++ L 

Sbjct: 248 LADGAWMDD--DFLYYKDEKIIAIRDIVLVGKHNMENILAAIATAKLNGATNEGIVQVLT 305 

Query: 302 AFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADF 3 61 

FSG+ HR ++V G Y+DSKATN-f +-f VLLAGG 4-G F 
Sbjct: 306 TFSGVKHRLEFVGVINGRYIYNDSKATNILATKKALAAFNKNV VLLAGGLDRGNTF 361 

Query: 362 HDLREPVARFCRAWLLGRDAGLIAQA-LGNAVPLVRVA-TLDEAVRQAAELAREGDAVL 419 

-t-L P -fA+V+ G AG 4- A + +P + + A + AV A L E D +L 

Sbjct: 362 EEL- IPYLHHVKAMWFGETAGKLKDAGVAANIPVIEKALDVQHAVEVAFALTDEQDTIL 420 

Query: 42 0 LSPACASLDMFKNFEERGRLFAKAVEEL 44 7 

LSPACAS D -hK FEERG +F +A+ L 
Sbjct: 421 LSPACASWDQYKTFEERGDMFIQALHRL 44 8 



Q8YI 6 8 UDP-N-acetylmuramoylalanine--D-glutamate ligase (EC 467 

MURD_BRUME 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Brucella 
melitensis] 

Score = 179 bits (455) , Expect = 6e-44 

Identities = 150/458 (32%) , Positives = 210/458 (45%) , Gaps = 46/458 (10%) 

Query: 14 GLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSAREL 73 

GLG SG+-f + + G D +NP +A RAQ + G+L 

Sbjct : 16 GLGGSGIATAKAIVAGGARIIAWD--DNPDSVA--RAQ--SAGIATGDLRQADWSQFAVF 69 

Query: 74 YVSPGLSLRTP ALVQAAAKGVRISGDIDLFAREAK APIVAITGSNAKSTVT 124 

+SPG+ LP ++ A A GV I GD++LF RE P 4-AITG-l-N KST T 

Sbjct : 70 VLSPGVPLTHPQPHWSVDLARAAGVEIIGDVELFVRERNHIAPDCPFIAITGTNGKSTTT 129 

Query: 12 5 TLVGEMAVAADKRVAVGGNLGTPALDL-LADDIELYVLELSSFQLETCDRLNAEVATVLN 183 

L+ 4- A + + +GGN+GT L L L YV-f-E SS+Q++ LW +LN 

Sbjct: 130 ALIAHIIKATGRDMQLGGNIGTAILTLELPCADRFYWECSSYQIDLAPSLNPTAGILLN 189 

Query: 184 VSEDHMDRYDGMADYHLAKHRIFRGARQVWNRADALTRPLIADTVPCWSFGLNKPDFKA 243 

+ + DH+DR+ M +Y K R-f- 4- DA + IAD D+ + 

Sbjct: 190 LTPDHLDRHGSMENYAAIKERLVAASGTAIIGIDDAYCQA-IADR LHGAGIRV 241 

Query: 244 FGLIEE DGQKWLAFQFDKLLPVGELK IRGAHNYSNXXXXXXXGHAVG 290 

+ +E DG K L Q ++ + L+ +RGAHN N -f G 

Sbjct: 242 VRISKEKHLDRGYFADGAKLLWAQDGEIDEIASLEGIGSLRGAHNAQNALAAIVACLSAG 301 

Query: 2 91 LPFDAMLGALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVL 3 50 

L + + LK+F GLAHR + V R V + +DSKATN +1 
Sbjct: 302 LSLEEIHAGLKSFPGLAHRMEQVGRRGKVLFVNDSKATNAEATAPALSSFPQNI YW 357 

Query : 3 51 LAGGDGKGADFHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAE 410 
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-f GG K + L R +A L+G A A LG AVP TL AV AA 

Sbjct: 358 IVGGVPKAGGINSLTAFFPRVAKA-YLIGEAAAQFAATLGGAVPFEISDTLAAAVAHAAG 416 

Query: 411 LAREGDA VLLSPACASLDMFKNFEERGRLFAKAV 444 

A A VLLSPACAS D F+NFE+RG F AV 
Sbjct: 417 DAGNDAAPEPWLLSPACASFDQFQNFEKRGDAFRDAV 454 



sp Q8 FZP2 UDP-N-acetylmurainoylalanine--D-glutamate ligase (EC 467 

MURD_BRUSU 6.3,2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Brucella suis] 

Score = 179 bits (454) , Expect = 8e-44 

Identities = 151/460 (32%), Positives = 211/460 (45%), Gaps = 50/460 (10%) 

Query: 14 GLGKS GMS LVR YL ARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAE FLOS ARE L 73 

GLG SG++ -f + G D +NP -fA RAQ -f G+L 

Sbjct : 16 GLGGSGIATAKAIVAGGARIIAWD--DNPDSVA--RAQ--SAGIATGDLRQADWSQFAVF 69 

Query: 74 YVSPGLSLRTP ALVQAAAKGVRISGDIDLFAREAK APIVAITGSNAKSTVT 124 

+SPG+ LP ++ A A GV I GD++LF RE P +AITG+N KST T 

Sbjct: 70 VLSPGVPLTHPQPHWSVDLARAAGVEIIGDVELFVRERNHIAPDCPFIAITGTNGKSTTT 12 9 

Query : 125 TLVGEMAVAADKRVAVGGNLGTPALDL- - -LADDIELYVLELSSFQLETCDRLNAEVATV 181 

L+ + A + + +GGN+GT L L AD YV-hE SS-fQ4-+ LM + 
Sbjct: 130 ALIAHIIKATGRDiyiQLGGNIGTAILTLEPPCAD--RFYWECSSYQIDLAPSLNPTAGIL 187 

Query: 182 LMVSEDHMDRYDGMADYHLAK^IRIFRGARQVVWRADALTRPLIADTVPCWSFGLNKPDF 241 

LN++ DH+DR+ M +Y K R-f + DA + IAD L + 

Sbjct: 188 LNLTPDHLDRHGSMENYAAIKERLVAASGTAIIGIDDAYCQA-IADR LHGAGI 239 

Query: 242 KAFGLIEE DGQKWLAFQFDKLLPVGELK IRGAHNYSNXXXXXXXGHA 28 8 

+ + +E DG K L Q -f L-f +RGAHN N + 

Sbjct: 240 RWRISKEKHLDRGYFADGAKLLWAQDGEIDEIASLEGIGSLRGAHNAQNALAAIVACLS 299 

Query: 2 89 VGLPFDAMLGALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKL 34 8 

GL + -f LK+F GLAHR + V R V -f +DSKATN +1 
Sbjct: 300 AGLSLEEIHAGLKSFPGLAHRMEQVGRRGKVLFVNDSKATNAEATAPALSSFPQNI 355 

Query: 34 9 VLLAGGDGKGADFHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQA 40 8 

+ GG K 4- L R +A L+G A A LG AVP TL AV A 

Sbjct: 356 YWIVGGVPKAGGINSLTAFFPRVAKA-YLIGEAAAQFAATLGGAVPFEISDTLAAAVAHA 414 

Query: 4 09 AELAREGDA VLLSPACASLDMFKNFEERGRLFAKAV 444 

A A A VLLSPACAS D F-fNFE4-RG F AV 
Sbjct: 415 AGDAGNDAAPEPWLLSPACASFDQFQNFEKRGDAFRDAV 4 54 



sp Q8DVE3 UDP-N-acetylmuramoylalanine--D-glutainate ligase (EC 451 

MURD_STRiyiU 6.3.2.9) AA 

(XTDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D- glutamic acid adding enzyme) [MURD] [Streptococcus 
mutans] 
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Score = 177 bits (450) , Expect = 2e-43 

Identities = 137/448 (30%) , Positives = 219/448 (48%) , Gaps = 23/448 (5%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTR ENPPELATLRAQYPQVEVRCGELDAEFL 67 

+V+GL -fSG + R LA+ G V D + ENP A L +-fV CG EL 

Sbjct: 13 LVLGL7VRSGEAAARLLAKLGAIVTVNDGKPFDENPSAQALLEEG IKVICGSHPLELL 69 

Query: 68 CSARELYV-SPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTL 126 

A V 4-PG-f P -fV+A K -f 4- +4-+L +4-API+ ITGSN K+T TT+ 

Sbjct : 70 DEAFAYMVKNPGIPYTNPMWRALEKNIPVITEVELAYLISEAPIIGITGSNGKTTTTTM 129 

Query: 12 7 VGEMAVAADKRVAVGGNLGTPALDLL- -ADDIELYVLELSSFQLETCDRLNAEVATVLNV 184 

+ -f-f A 4- 4- GM4-G PA 4*-f + +4- V4-ELSSFQL 4- + +A 4- N4- 

Sbjct: 130 lADVLNHAGQSARLSGNIGFPASEVAQPVTEKDILVMELSSFQLMGTESFHPHMAVITNL 189 

Query: 185 SEDHMDRYDGMADYHLAKHRIFRGARQ VWNRADALTRPLIADT-VPCWSFGLNKPD 240 

H4-D 4- +y AK I 4- 4- -hV+N L 4- L T F + 

Sbjct: 190 MPTHIDYHGSFENYIEAKWNIQKNMTKEDFLVLNFNQDLAKDLANQTQAKIIPFSTKEKV 249 

Query: 241 FKAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGAL 300 

A4- DGQ L F+ 4-f EL 4- G+HN N G+ +A+ L 

Sbjct: 250 DGAY LDGQM-LCFKGQAIMSASELGVPGSHNVENALATIAVAKLSGVSNEAIRETL 304 

Query: 3 01 KAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGAD 3 60 

F G+ HR Q + GV +Y+DSK+TN+ + K4-+L4-AGG 4-G 4- 

Sbjct: 3 05 IHFGGVKHRLQSLGNIAGVKFYNDSKSTNILATQKALSGFD---NSKVILIAGGLDRGNE 361 

Query: 3 61 FHDLREPVARFCRAWLLGRDAGLIAQALGNA-VPLVRVATLDEAVRQAAELAREGDAVL 419 

F +L P + + 4- ++LG A + A AV+ -i-4-ARA + AGDVL 

Sbjct: 362 FDEL-VPDIKGLKKMIILGESAPRLKHAAVQAGVTYLNAKDVAQATRIAFQEASPGDWL 420 

Query: 420 LSPACASLDMFKNFEERGRLFAKAVEEL 447 

LSPA AS DM+KNFE RG F + L 
Sbjct: 421 LSPANASWDMYKNFEVRGDEFITTFKSL 448 



sp Q97EB9 UDP-N-acetylmuramoylalanine--D-glutcumate ligase (EC 

MURD_CLOAB 6.3.2.9) 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) 
(D-glutamic acid adding enzyme) [MURD] [Clostridium 
acetobutylicum] 

Score = 177 bits (449) , Expect = 3e-43 
Identities = 134/451 (29%) , Positives = 220/451 (48%) , Gaps = 23/451 (5%) 

Query: 12 WGLGKSGMSLVRYLARRGLPFAWD- -TRENPPELATLRAQYPQVEVRCGELDAEFLCS 69 

WG4-G S L4- +L4-+ G D T+E 4- V+ GE L 

Sbjct : 19 WGMGISNRPLIHFLSKLGAEITAFDRKTKEELGDEVINEFSSENVKFELGENYLSALKG 78 

Query: 70 ARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGE 12 9 

+ + +P + 4- + ALV+A +G 1+ ++4- F + AX +TGS+ K4-T TTL+ 
Sb j ct : 7 9 FDWFKTPSMRIDSEALVKAKQEGAYITSEMEEFIKYCPAKIFGVTGSDGKTTTTTLIYN 13 8 

Query: 13 0 MAVAADKRVAVGGNLGTPALDLLAD- -DIELYVLELSSFQLETCDRLMAEVATVLNVSED 187 

M + VGGN+GTP +4- + VLELSSFQL T D +4- EVA V N+S + 

Sbjct: 139 MLKEEGYKTWVGGNIGTPLFSKIKEVSTKDKWLELSSFQLMTID-VSPEVAWTNLSPN 197 
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Query: 188 HMDRYDGMADYHLAKHRIFRGARQ VWNRADALTRPLIADTV-PCWSFGLNKPDFKA 243 

H+D + M +Y AK IF + +++NR + H-T + ++ + F N+ 

Sbjct: 198 HLDIHKNMEEYINAKKNIFTHQSKGNVLIINRDNEITNNMESEALGDLLKFSRNEKVKNG 257 

Query: 244 FGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAF 3 03 

+ +DG +L F+ +K+ ++KI+G N N + + ++M4- F 

Sbjct: 258 AYYNKQDGNIYL-FE-NKICNKDDIKIKGMDNVKN-FMAAFCAVSKDVSKESMIKVAMNF 314 

Query: 304 SGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHD 363 

+G+ HR 4-+VRE GV YY+DS A++ + ++L4-AGG K F 

Sbjct: 315 AGVEHRREFVRELDGVKYYNDSIASSPTRTISGLNA YERPVILIAGGYDKHIPFEP 370 

Query: 3 64 LREPVARFCRAWLLGRDAGLIAQALGNAV PLVRVATLDEAVRQAAELAREGD 416 

L E 4- + + L+G I -I- -f P+-I- L-fEAV +A ++A GD 

Sbjct: 371 LAEKGYDKIKVLILMGATKNKIKETFDKVICEKNIKLPIILSDNLEEAVCEAKKVATNGD 430 

Query: 417 AVLLSPACASLDMFKNFEERGRLFAKAVEEL 44 7 

V LSPACAS D F NFE RG F + V L 
Sbjct: 431 IVTLSPACASFDSFPNFEVRGNKFKEIVNNL 461 



sp Q9 CF91 UDP-N-acetylmurcunoylalanine- -D-glutamate ligase (EC 

MURD^LACLA 6.3.2.9) 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) 
(D-glutamic acid adding enzyme) [MURD] [Lactococcus 
lactis (subsp. lactis) (Streptococcus lactis)] 

Score = 176 bits (447) , Expect = Se-43 
Identities = 135/449 (30%) , Positives = 217/449 (48%) , Gaps = 25/449 (5%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQY PQVEVRCGELDAEFL 67 

+V-fGL +SGM+ L G A+V -f P AQ ++V G + L 

Sbjct: 13 LVLGLARSGMAAALVLNELG AIVTVNDGKPFEENKEAQLLLEEGIKVITGSHPIDLL 69 

Query: 68 CSARELYV-SPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTL 12 6 

L V +PG+ P + +A A -I- + +-f-API-f- ITG4-N K+T TTL 

Sbjct : 70 DEDFALMVKNPGIRYDNPMVERAEALNIPVITEVELAYIjISEAPIIGITGTNGKTTTTTL 129 

Query: 127 VGEMAVAADKRVAVGGNLGTPALDLL- -ADDIELYVLELSSFQLETCDRLNAEVATVLNV 184 

+ ++ A + + GN+G PA ++ A + V-hELSSFQL D -f+A + N-f 
Sbjct: 130 IADILNADGQSAKLSGNIGFPASEVAEKASASDTLVMELSSFQLMGIDSFRPKIALITNL 189 

Query: 185 SEDHMDRYDGMADYHLAKHRIFRGARQ VWNRADALTRPLIADTVPCWSFGLNKPDF 241 

H+D 4- Y AK RI +4-fN R L AD -f -f 

Sbjct: 190 FSAHLDYHGSQKAYEAAKWRIQENMTSDDFLILNFNQEKCRNL-ADKTKATVLAFSTKE- 247 

Query: 242 KAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALK 3 01 

K G +DG+ + F + ++ V EL + G HN N G +A+4- L 

Sbjct: 248 KVNGAYSKDGK--IYFNDEYIMEVSELSLPGEHNLENALAAIVASKLQGTKNEAIVEVLT 305 

Query: 3 02 AFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADF 3 61 

+F+G+ HR Q++ E G Y+DSKATN+ + KL LLAGG +G F 

Sbjct: 306 SFAGVKHRLQYLGEIDGRKVYNDSKATNILATQKALSGFD---NSKLWLLAGGLDRGNGF 362 

Query: 362 HDLREPVARFCRAWLLGRDAG LIAQALGNAVPLVRVATLDEAVRQAAELAREGDAV 418 
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+L + + + + +V+ G+ A L A+ L +P+ + +A+ + + GD + 

Sbjct: 363 EELEKDL-QDLKGiyiVVFGQTANKLRLTAEKLN--IPVFDSENVAKALEEILPQTQAGDTI 419 

Query: 419 LLSPACASLDMFKNFEERGRLFAKAVEEL 447 

LLSPACAS D +K FEERG LF -fA E L 
Sbjct: 420 LLSPACASWDQYKTFEERGDLFIQAFENL 448 



sp O07 669 UDP-N-acetylmuramoylalanine- -D-glutamate ligase (EC 460 

MURD_ENTHR 6 . 3 . 2 • 9 ) AA 

(UDP-N-acetylmuramoyl-L-alanyl -D-glutamate synthetase) align 

(D-glutamic acid adding enzyme) [MURD] [Enterococcus 

hirae] 

Score = 176 bits (446) , Expect = 7e-43 

Identities = 145/452 (32%) , Positives = 218/452 (48%) , Gaps = 27/452 (5%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTR- -ENPPELATLRAQYPQVEVRCGELDAEFLC 68 

+V+GL KSG S+L G VD+ + PE L-f V-fV G EL 
Sbjct : 17 LVLGLAKSGFSAAKLLHELGALVTVNDGKPFDEKPEAQELLSL--GVKVIAGSHPIELLD 74 

Query : 69 SARELYV-SPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLV 127 

L V +PG+ P + +A G+ 4- + + + L A+ Pl-f ITG+N K-f-T TT+ 
Sbjct : 75 EEFSLMVKNPGIPYSHPFVQKAQELGIPVITEVELAYEVAECPIIGITGTNGKTTTTTMT 134 

Query: 12 8 GEMAVAADK- -RVAVGGNLGTPALDLL ADDIELYVLELSSFQLETCDRLNAEVATV 181 

G 4- A D 4- GN+G PA + ADD V-hELSSFQL VA V 

Sbjct: 135 GLLLNAGDLPGTARLAGNIGYPASSVAQEATADD--KIVMELSSFQL]yiGITDFRPHVAW 192 

Query: 182 LNVSEDHMDRYDGMADYHLAKHRIFRGARQ VWNRADALTRPLIADT-VPCWSFGLN 237 

E H+D 4- -f-Y AK -f -f + + + R L T F 

Sbjct: 193 TNIYEAHIDYHKTRKEYVKAKWHLQQNMTEKDYLILNWNQEELRELSKKTKATVLPFATE 252 

Query: 23 8 KPDFKAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAML 2 97 

+ K G DG + + 4- EL + G+HN H G+ +A-f 

Sbjct: 253 QKLPK--GACSLDGS--IYYNQEKIMDITELGVPGSHNVENALAAISVAKLYGISNEAIK 308 

Query: 2 98 GALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGK 357 

AL F G+ HR Q+V E QG +Y-hDSKATN+ D +LVL+AGG + 
Sbjct: 309 NALHHFHGVPHRTQYVGEFQGRKFYNDSKATNILATKMALSGFQLD QLVLIAGGLDR 365 

Query: 35 8 GADFHDLREPVARFCRAWLLGRDAGLIAQALGNA-VPLVRVA-TLDEAVRQAAELAREG 415 

G F +L P + +A++ G + A A +P + + + A + AV A EL+ EG 

Sbjct: 366 GNSFDEL-IPALKGIKALITFGETQNRLEDAGKKAGIPVIKTAENAEAAVPIALELSEEG 424 

Query: 416 DAVLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

D+4LLSPA AS D -f NFE RG F -fAV 4-L 
Sbjct: 425 DSILLSPANASWDQYPNFEIRGERFMEAVNKL 456 



O06222 UDP-N-acetylmuramoylalanine --D-glutamate ligase (EC 486 

MURD_MYCTU 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl -D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Mycobacterium 
tuberculosis] 
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sp 0^388 UDP-N-acetylmuramoylalanine--D-glutainate ligase (EC 452 

MURD_STRPY 6.3,2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Streptococcus 
pyogenes. Streptococcus pyogenes (serotype M3)] 

Score = 175 bits (443) , Expect = 2e-42 

Identities = 132/441 (29%) , Positives = 214/441 (47%) , Gaps = 23/441 (5%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTR ENPPELATLRAQYPQVEVRCGELDAEFL 67 

+ + +-GL KSG 4- -f L + G V D++ +HP A L +-fV CG EL 

Sbjct: 13 LILGLAKSGEAAAKLLTKLGALVTWDSKPFDQMPAAQALLEEG IKVICGSHPVELL 69 

Query: 68 CSARELYV-SPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTL 12 6 

E V +PG+ P + +A AK -h 1 +4-+L ++API+ ITGSN K+T TT+ 
Sbjct: 70 DEDFEYMVKNPGIPYDNPMVKRALAKEIPILTEVELAYFVSEAPIIGITGSNGKTTTTTM 12 9 

Query: 127 VGEMAVAADKRVAVGGNLGTPALDLLADDI- -ELYVLELSSFQLETCDRLNAEVATVLNV 184 

4- +-f A + + GN+G PA ++ I + V+ELSSFQL + 4.A + N-f 

Sbjct: 130 lADVLNAGGQSALLSGNIGYPASKWQKAIAGDTLVMELSSFQLVGVNAFRPHIAVITNL 189 

Query: 185 SEDHMDRYDGMADYHLAKHRI FRGARQVWNRADALTRPLIADT-VPCWSFGLNKPD 24 0 

H+D + DY AK I -f +++N ++ L T F K 

Sbjct: 190 MPTHLDYHGSFEDYVAAKWMIQAQMTESDYLILNANQEISATLAKTTKATVIPFSTQK-- 247 

Query: 241 FKAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGAL 3 00 

G +DG L F-f +L + G+HN N G+ D + L 

Sbjct: 248 - WDGAYLKDG- - ILYFKEQAIIAATDLGVPGSHNIENALATIAVAKLSGIADDIIAQCL 304 

Query: 3 01 KAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGAD 360 

F G-i- HR Q V + + ++Y+DSK+TN4- + +L-i-L-fAGG +G + 

Sbjct: 305 SHFGGVKHRLQRVGQIKDITFYNDSKSTNILATQKALSGFD---NSRLILIAGGLDRGNE 361 

Query: 3 61 FHDLREPVARFCRAWLLGRDAGLIAQALGNA-VPLVRVATLDEAVRQAAELAREGDAVL 419 

F DL P + + ++LG A++A. AV-f +EA A +LA4- GD +L 

Sbjct: 3 62 FDDL-VPDLLGLKQMIILGESAERMKRAANKAEVSYLEARNVAEATELAFKLAQTGDTIL 42 0 

Query: 420 LSPACASLDMFKNFEERGRLF 440 

LSPA AS DM+ NFE RG F 
Sbjct: 421 LSPANASWDMYPNFEVRGDEF 441 



Q87 9A1 Putative UDP-N-acetylmuramoylalanine-D-glutamate [SPS0686] 452 AA 
[Streptococcus pyogenes (serotype MB)] 

align 

Score = 175 bits (443), Expect = 2e-42 

Identities = 132/441 (29%) , Positives = 214/441 (47%) , Gaps = 23/441 (5%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTR ENPPELATLRAQYPQVEVRCGELDAEFL 67 

+ + +GL KSG + -f L + G V D++ +NP A L ++V CG EL 

Sbjct: 13 LILGLAKSGEAAAKLLTKLGALVTVNDSKPFDQNPAAQALLEEG IKVICGSHPVELL 69 

Query: 68 CSARELYV-SPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTL 126 

E V +PG+ P + +A AK -f I + + +L ++API+ ITGSN K+T TT-f 
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Sbjct : 7 0 DEDFEYMVKNPGIPYDNPMVKRALAKEIPILTEVELAYFVSEAPIIGITGSNGKTTTTTM 12 9 

Query: 12 7 VGEMAVAADKRVAVGGNLGTPALDLLADDI - -ELYVLELSSFQLETCDRLNAEVATVLNV 184 

4- 4-4- A + + GN+G PA ++ I + V+ELSSFQL + -fA + N-f 

Sbjct: 13 0 lADVLNAGGQSALLSGNIGYPASKWQKAIAGDTLVMELSSFQLVGVNAFRPHIAVITNL 189 

Query: 185 SEDHMDRYDGMADYHLAKHRI FRGARQVWNRADALTRPLIADT-VPCWSFGLNKPD 240 

H+D + DY AK I + + + ++ L T F K 

Sbjct: 190 MPTHLDYHGSFEDYVAAKWMIQAQMTESDYLILNANQEISATLAKTTQATVIPFSTQK-- 247 

Query: 241 FKAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHMYSNXXXXXXXGHAVGLPFDAMLGAL 300 

G 4-DG L F+ +-f +L + G+HN N G+ D -f L 

Sbjct: 248 - WDGAYLKDG- -ILYFKEQAIIAATDLGVPGSHNIENALATIAVAKLSGIADDIIAQCL 304 

Query: 3 01 KAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGAD 3 60 

F G+ HR 0 V + + +++Y+DSK+TN+ + +L+L+AGG +G + 

Sbjct: 305 SHFGGVKHRLQRVGQIKDITFYNDSKSTNILATQKALSGFD NSRLILIAGGLDRGNE 361 

Query: 3 61 FHDLREPVARFCRAWLLGRDAGLIAQALGNA-VPLVRVATLDEAVRQAAELAREGDAVL 419 

F DL P + + ++LG A++A AV + +EA A +LA+ GD +L 

Sbjct: 362 FDDL-VPDLLGLKQMIILGESAERMKRAANKAEVSYLEARNVAEATELAFKLAQTGDTIL 420 

Query: 42 0 LSPACASLDMFKNFEERGRLF 44 0 

LSPA AS DM+ NFE RG F 
Sbjct: 421 LSPANASWDMYPNFEVRGDEF 441 



sp QSPQil UDP-N-acetylmuramoylalanine--D-glutamate ligase (EC 452 

MURD_STRP8 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Streptococcus 
pyogenes (serotype M18)] 



Score = 174 bits (442), Expect = 2e-42 

Identities = 132/441 (29%), Positives = 213/441 (47%), Gaps = 23/441 (5%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTR ENPPELATLRAQYPQVEVRCGELDAEFL 67 

+++GL KSG + + L + G V D++ +NP A L ++V CG EL 

Sbjct: 13 LILGLAKSGEAAAKLLTKLGALVTVNDSKPFDQNPAAQALLEEG IKVICGSHPVELL 69 

Query: 68 CSARELYV-SPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTL 126 

E V -I-PG+ P + +A AK + I + ++L. ++API+ ITGSN K+T TT+ 
Sbjct : 70 DENFEYMVKNPGIPYDNPMVKRALAKEIPILTEVELAYFVSEAPIIGITGSNGKTTTTTM 12 9 

Query : 127 VGEMAVAADKRVAVGGNLGTPALDLLADD I - - EL YVLELS S FQLETCDRLNAEVATVLNV 184 

+ 4-+ A + + GN-fG PA -f+ I + V+ELSSFQL + 4-A + N-f 

Sbjct: 130 lADVLNAGGQSALLSGNIGYPASKWQKAIAGDTLVMELSSFQLVGVNAFRPHIAVITNL 189 

Query: 185 SEDHMDRYDGMADYHLAKHRI FRGARQVWNRADALTRPLIADT-VPCWSFGLNKPD 24 0 

H-fD + DY AK I -f + + +-f L T F K 

Sbjct: 190 MPTHLDYHGSFEDYVAAKWMIQAQMTESDYLILNANQEISATLAKTTKATVIPFSTQK-- 247 

Query: 241 FKAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGAL 3 00 

G DG L F-f + G-fHN N G+ D + L 

Sbjct: 248 -VVDGAYLNDG--ILYFKEQAIIAATDLGVPGSHNIENALATIAVAKLSGIADDIIAQCL 304 
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Query: 301 KAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGAD 3 60 

F G+ HR Q V + + -f + +Y+DSK+TN4- + +L+L+AGG +G + 

Sbjct: 3 05 SHFGGVKHRLQRVGQIKDITFYNDSKSTNILATQKALSGFD---NSRLILIAGGLDRGNE 3 61 

Query: 361 FHDLREPVARFCRAWLLGRDAGLIAQALGNA-VPLVRVATLDEAVRQAAELAREGDAVL 419 

F DL P + ++4-LG A++A AV+ -t-EA A +LA+ GD -fL 

Sbjct: 362 FDDL-VPDLLGLKQMIILGESAERMKRAANKAEVSYLEARNVAEATELAFKLAQTGDTIL 420 

Query: 420 LSPACASLDMFKNFEERGRLF 440 

LSPA AS DM4- NFE RG F 
Sbjct: 421 LSPANASWDMYPNFEVRGDEF 441 



sp Q8XHM4 XJDP-N-acetylmuramoylalanine--D-glutaiaate ligase (EC 458 

MURD_CLOPE 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutcunate synthetase) align 
(D-glutamic acid adding enzyme) [MORD] [Clostridiaim 
perfringens] 

Score = 174 bits (442) , Expect = 2e-42 

Identities = 131/453 (28%) , Positives = 221/453 (47%) , Gaps = 30/453 (6%) 

Query: 12 WGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYP QVEVRCGELDAEFL 67 

WG+G S + L4- + +L + G D + + EL + ++ +E+ G LD L 

Sbj ct : 19 WGIGVSMIPLIKFLVKLGAKVTAFDMK-SAEELGEISKEFEILGVNLELGKGYLDR--L 75 

Query: 68 CSARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLV 127 

+ + +P + -f + AL++ +G 1+ +++ F R K + +TGS+ K+T TT+V 
Sbjct: 76 TGFEWFKTPSMRIDSEALLRCKKQGAYITSEMEEFVRYCKGRVYGVTGSDGKTTTTTIV 13 5 

Query: 128 GEMAVAADKRVAVGGNLGTPALDLLAD- -DIELYVLELSSFQLETCDRLNAEVATVLNVS 185 

+ + + GGN+GTP + ■+• -f + VLELSSFQL T D + +VA V N-f+ 

Sbjct: 136 SKLLSQEGYKTWTGGNIGTPLFSNIEEIKEEDKWLELSSFQLMTMD-VEIDVAIVTNIT 194 

Query: 186 EDHMDRYDGMADYHLAKHRIFRGARQ VWNRADALTRPLIADTV-PCWSFGLNKPDF 241 

-f-H-l-D + M +Y AK 4-F+ R+ + +T4- L -f F K +• 

Sbjct: 195 PraLDMHKDMQEYIDAKKNVFKYQRElSroLLVINDENEITKiaLDKEAKGKVVRFSSKKTEG 254 

Query: 242 KAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALK 301 

+ 4-DG+ + -f I-hG HN N 4-4- •i'+M -f- 

Sbjct: 255 E--DAYYKDGKLYVHGK--EVCKKI)NIIIKGMHm/ENYLAAFLAVYDE-VSIESMKKVAE 3 09 

Query: 3 02 AFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADF 361 

F G+ HRC+ + +RE GV YY+DS A+ + +4-LLAGG K F ' 

Sbjct: 310 TFGGVHHRCEFIREVDGVKYYNDSIASTPTRTLAGLKA FEKPVILLAGGYDKHVPF 365 

Query: 3 62 HDLREPVARFCRAWLLGRDAGLIAQAL GNAVPLVRVATLDEAVRQAAELARE 414 

L +A+VL G I A G VP+ +L+E V A -fA 

Sbjct: 366 EPLAYEGYEKIKAIVLFGVTKEKIKAAFKRLEEEKGIHVPVYSGESLEEWNIAKSIAES 425 

Query: 415 GDAVLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

GD + LSPACAS DMFKNFE RG F + V + 
Sbjct: 426 GDIITLSPACASFDMFKNFEVRGDKFKEIVNNI 458 
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Q899G5 UDP-N-acetylmuramoylalanine-d-glutamate ligase (EC 6.3.2.9) 464 AA 
[CTC00213] [Clostridium tetani] 

align 

Score = 174 bits (441) , Expect = 3e-42 

Identities = 136/450 (30%) , Positives = 213/450 (47%) , Gaps = 24/450 (5%) 

Query: 12 WGLGKSGMSLVRYLARRGLPFAWDTR-ENPPELATLRAQYPQVEVRCGELDAEFLCSA 70 

4-+GLG S M LV -l~L+ G D + ENE + V GE+L-f 

Sbjct: 25 IIGLGISNMPLVEFLSNLGARVTGFDKKNENELENNINELKAKGVNFELGENYLDKLSNF 84 

Query : 71 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGEM 13 0 

+ + +P + P L++A ++G 1+ +++ F + A + ITGS-f K+T TTL-f- + 
Sbjct : 85 DWFRTPSMRTDHPILIKAKSEGAYITSEMEEFIKYCPAKLFCITGSDGKTTTTTLIYNI 144 

Query: 131 AVAADKRVAVGGNLGTPALDLLAD- -DIELYVLELSSFQLETCDRLNAEVATVLNVSEDH 188 

V VGGN+G P + + + VLELSSFQL + EVA V NVS +H 

Sbjct: 145 LKTEGYTWVGGNIGNPLFTKIEEIKKDDKWLELSSFQLMSIKE-PIEVALVTNVSPNH 203 

Query: 189 MDRYDGMADYHLAKHRIFRGARQ VWNRADALTRPLIADTVP-CWSFGLNKPDFKAF 244 

. +D + M +Y AK IF+ R-h +V-fN + +T+ + + p + +. + 

Sbjct: 204 LDIHKDMEEYIKAKKNIFKYQRENDLLVINEDNKITKSMEEECRGRLLKFSMKEKLKEGS 263 

Query: 245 GLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFS 3 04 

ED L K+ V E-fK++G HN N + D+M K F+ 

Sbjct: 264 FYYNED LYINEKKVCNVSEVKLKGMHNVENLLAAFSCV-SEDSSIDSMREVAKNFN 318 

Query: 3 05 GLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDL 364 

G+ HR +-fV+E Q V Y++DS A4-H- D ++L+AGG K F L 

Sbjct: 319 GVEHRLEFVKEIQEVKYFNDSIASSPTRTLAALQS FDRPVILIAGGYDKKISFEVL 374 

Query: 365 REPVARFCRAWLLGRDAGLIAQALGNAV PLVRVATLDEAVRQAAELAREGDA 417 

4- -f -f + LLG I +A + P+ + ++EA+ A E GD 

Sbjct: 375 AKEGISHIKHLILLGDTKYKIEEAFKKVMRDSSEDLPISICNSIEEAINIAKENGESGDV 434 

Query: 418 VLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

V LSPACAS DMFKNFEERG F 4- L 
Sbjct: 435 VTLSPACASFDMFKNFEERGNKFKSIIRNL 464 



Q7VEP7 UDP-N-acetylmuramoylalanine-D-glutamate ligase MurD (EC 486 
6.3.2.9) AA 
[MURD] [Mycobacterium bovis] align 

Score = 174 bits (440) , Expect = 3e-42 

Identities = 136/417 (32%), Positives = 189/417 (44%), Gaps = 56/417 (13%) 

Query: 76 SPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPI VAITGSNAKSTVTTLVG 12 8 

SPG S TP L AAA GV I GD++-L R A 4- -fTG+N K+T + 

Sbjct: 73 SPGFSPATPLLAAAAAAGVPIWGDVELAWRLDAAGCYGPPRSWLWTGTNGKTTTTSMLH 132 

Query: 12 9 EMAVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSEDH 188 

M -hA +R + GN+G+ LD+L + EL +ELSSFQL L E VLN++EDH 

Sbjct: 13 3 AMLIAGGRRAVLCGNIGSAVLDVLDEPAELLAVELSSFQLHWAPSLRPEAGAVLNIAEDH 192 

Query: 189 MDRYDGMADYHLAKHRIFRGARQVWNRADALTRPLIADTVPCW SFGLNKPDFKAFG 245 

+D + MA+Y AKR+GVVD +DP FL+P G 
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Sbjct: 193 LDWHATMAEYTAAKARVLTGG--VAVAGLDDSRAAALLDGSPAQVRVGFRLGEPAAGELG 250 

Query: 246 LIEEDGQKWLAFQFD-KLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFS 3 04 

4-4- AF D LLPV -f 4- G 4- 4-VG4-P A4- A-t- 4-F 

Sbjct: 251 -VRDAHLVDRAFSDDLTLLPVASIPVPGPVGVLDALAAAALARSVGVPAGAIADAVTSFR 309 

Query: 3 05 GLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDL 3 64 

HR + V G4^+Y DDSKATN ++V +AGG KGA H 

Sbjct: 310 VGRHRAEWAVADGITYVDDSKATNPHAARASVLAY PRWWIAGGLLKGASLHAE 364 

Query: 3 65 REPVARFCRAWLLGRDAGLIAQALGN AVPLVRV 3 98 

4-A VL+GRD 4~A4-AL VP4-V-fV 

Sbjct: 365 VAAMASRLVGAVLIGRDRAAVAEALSRHAPDVPWQWAGEDTGMPATVEVPVACVLDVA 424 

Query: 3 99 ATLDEAVRQAAELAREGDAVLLSPACASLDMFKNFEERGRLFAKAV 444 

A + AV A +A+ GD VLL+PA AS D F 4- +RG FA AV 
Sbjct: 425 KDDKAGETVGAAVMTAAVAAARRMAQPGDTVLLAPAGASFDQFTGYADRGEAFATAV 4 81 



sp 067852 XJDP-N-acetyliaurainoylalanine--D-glutcimate ligase (EC 415 

MURD_AQUAE 6.3.2.9) AA 

(UDP-N-acetylmurainoyl-L-alanyl-D-glutainate synthetase) align 

(D -glutamic acid adding enzyme) [MURD] [Aquifex 

aeolicus] 



Score = 173 bits (439) , Expect = 4e-42 

Identities ^ 128/439 (29%) , Positives = 205/439 (46%) , Gaps = 37/439 (8%) 

Query : 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 7 0 

4-V GLG4-SG +4- L RG D +NP EL E L 

Sbjct: 4 LVWGLGRSGKGALKLLKERGFEVYAGDDSQNP ELWREVLGEV 45 

Query : 71 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGEM 13 0 

+ +SPG+ P +A K + G+++L R K 4-+AITG++ KST T L + 

Sbjct : 46 DTWLSPGIPPSHPLWKEALKKEKEWGELELAYRFFKGKVIAITGTDGKSTTTRLTYLI 105 

Query: 131 AVAADKRVAVGGNLGTPALDLLADDIE-LYVLELSSFQLETCDRLNAEVATVLNVSEDHM 189 

. V GN+G P ++4- +4- E 4- VLE4-SSFQ +T + +4- S DH+ 

Sbjct: 106 LKKFFDEVFEAGNIGKPFSEWLENPEGIAVLEVSSFQGKTLKTFRPMIGAFISFSVDHL 165 

Query: 190 DRYDGMADYHLAKHRIFRGARQVWNRADALTRPLIADTVPCWSFGLNKPDFKAFGLIEE 249 

D + + DY +K+RIF + D L ++ D V 4- + K +A +4- 
Sbjct: 166 DWHPSIEDYLKSKYRIFENQTE EDFL ILNDLV YEIKKTPSRARKVLFS 213 

Query: 250 D GQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGL 3 06 

+ 4- LKIRG HN N 4-GL 4- 4- F GL 

Sbjct: 214 ELYINSDSVFYKDIRLFNPKNLKIRGLHNVYWASVASLIALTLGLKPEDFEEVIYEFRGL 273 

Query: 3 07 AHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLRE 366 

HR +4-+ GV Y+DSK4-T D -h+L4- GG KGADF4- LR 

Sbjct: 274 PHRLEFLGNFNGVEVYNDSKSTTPHALMHALKTFP- - -DNSVILIVGGKDKGADFYSLRH 330 

Query: 3 67 PVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLSPACAS 42 6 

V+ + +4'G 1 + 4- 4- TL+EAV4- A E+4-+ G+ VL SPAC+S 

Sbjct: 331 IVQKKVKIALAIGETKEKIKDSWKDITEVKTCNTLEEAVKLAREVSKLGNWLFSPACSS 390 
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Query: 42 7 LDMFICNFEERGRLFAKAVE 445 

DMF+N+EERG F + VE 
Sbjct: 391 FDMFRNYEERGEKFKELVE 409 



O0710 8 UDP-N-acetylmuramoylalanine- -D-glutamate ligase (EC 456 

MURD_ENTFA 6.3.2,9) AA 

(UDP-N-acetylmuramoyl-L-alanyl -D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Enterococcus 
£aecalis (Streptococcus faecalis)] 

Score = 173 bits (438) , Expect = 6e-42 

Identities = 142/457 (31%), Positives = 222/457 (48%), Gaps = 38/457 (8%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRE NPP- -ELATLRAQYPQVEVRCGELDAE 65 

4-V-fGL KSG-fS + L G V D ++ NP +L TL + V G E 

Sbjct: 13 LVLGLAKSGVSAAKLLHELGALVTVNDAKQFDQNPDAQDLLTLG IRWTGGHPIE 67 

Query: 66 FLCSARELYV-SPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVT 124 

L EL V +PG+ P + +A + + I +-f-+L + A+ PIV ITG+N K+T T 
Sbjct : 68 LLDEEFELIVICNPGIPYTNPLVAEALTRKIPIITEVELAGQIAECPIVGITGTNGKTTTT 127 

Query: 125 TLVGEMAVAADKRVA VGGNLGTPALDLLADDI - -ELYVLELSSFQLETCDRLNAEVA 179 

T++G + + AD+ + GN+G PA + + + V+ELSSFQL + + ++A 

Sbjct: 12 8 TMIG-LLLNADRTAGEARLAGNIGFPASTVAQEATAKDNLVMELSSFQLMGIETFHPQIA 186 

Query: 180 TVLNVSEDHMDRYDGMADYHLAKHRIFRGARQ VWN RADALTRPLIADTVPCW 232 

+ N+ E H+D + +Y AK I + +++N L + A+ +P 

Sbjct: 187 VITNIFEAHLDYHGSRKEYVAAKWAIQKNMTAEDTLILNWNQVELQTLAKTTAANVLP-- 244 

Query: 2 33 SFGLNKPDFKAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLP 2 92 

F -f A-f L DG-f L F + ++P EL I G+HN N + 
Sbjct: 245 -FSTKEAVEGAYLL DGK- -LYFNEEYIMPADELGIPGSHNIENALAAICVAKLKNVS 2 98 

Query: 293 FDAMLGALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLA 352 

+ L FSG+ HR Q+V E Q +Y-HDSKATN+ KL+LLA 
Sbjct: 299 NAQIRQTLTNFSGVPHRTQFVGEVQQRRFYNDSKATNILATEMALSGFDNQ KLLLLA 355 

Query: 3 53 GGDGKGADFHDLREPVARFCRAWLLGRDAGLIAQAL- -GNAVPLVRVATLDEAVRQAAE 410 

GG -fG F -fL P +A-fVL G +A-fA N 4- AV A + 

Sbjct: 356 GGLDRGNSFDEL-VPALLGLKAIVLFGETKEKLAEAAKKANIETILFAENVQTAVTIAFD 414 

Query: 411 LAREGDAVLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

+ + D 4-LLSPACAS D -f WFE RG F -f-AV-f+L 
Sbjct: 415 YSEKDDTILLSPACASWDQYPNFEVRGEAFMQAVQQL 451 



QVMWMS XJDP-N-acetylmuramoylalanine- -D-glutamate ligase [MURD] 450 AA 

[Porphyromonas gingivalis (Bacteroides gingivalis)] align 

Score = 173 bits (438) , Expect = 6e-42 

Identities = 137/451 (30%), Positives = 208/451 (45%), Gaps = 23/451 (5%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 7 0 

4-V+G G+SG+ +GL VD + P-i- +Y+ G -fA 
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Sbjct : 9 WLGAGESGVGAALLAQAKGLHVFVSDYGKIAPKYKEELNRYA-IPYEEGRHTEAIILEA 67 

Query : 71 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGEM 13 0 

-fE-f SPG-f P -f QA AK -f I -fl-f R A +V ITGSN K-fT T -f 

Sbjct : 68 KEIIKSPGIPDTAPIIRQAVAKEIGIVSEIEFAGRYTDAFMVCITGSNGKTTTTMWLYHT 127 

Query: 131 AVAADKRVAVGGNLG-TPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSEDHM 189 

A V -f GN+G -f A + D YV-fELSSFQL-f A VA DH-f 

Sbjct: 12 8 LCKAGLDVGLAGNVGFSLARQVAYDPHPYYVIELSSFQLDNMYDFRANVAILLNITPDHL 187 

Query: 190 DRYDGMAD-YHLAKHRIFRGARQ VWNRADALTRPLIADTVPC WSFGLNKPDFK 242 

DRYD + Y AK RI R + -f D -f-A+ P F + 

Sbjct: 188 DRYDHRFELYAEAKMRITRNQQPEDCFIYWEDDPFISRWVAEHPPVARLLPFAMEARTDN 247 

Query: 243 AFGLIEEDGQKWLA FQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAML 297 

IE + + FD-fL L + GHNN A++ +A+ 

Sbjct: 248 TTAWINEKNELWMNLNSPFVMDEEL LALSGMHNRHNAMATAIAAKAMDIKNEAIR 303 

Query : 2 98 GALKAFSGLAHRCQWVRERQGVS YYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGK 357 

AL-f F + HR + + +GV Y -fDSKATNV -f + -fL+ GG K 

Sbjct: 304 EALQDFKNVPHRLEKIARVKGVDYINDSKATNVNSTWYALESMKT RVILILGGTDK 359 

Query: 358 GADFHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVA-TLDEAVRQAAELAREGD 416 

G D-f D+ V ++ LG D + + + + A ++ EAV A ++A +GD 

Sbjct: 360 Gl^YTDIENLVLSKVDGLIFLGIDNEKLHKFFDGKISRIADACSMHEAVSLAYKMASKGD 419 

Query: 417 AVLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

VLLSPACAS D+F+N-fE-fRG F K V L 
Sbjct: 420 TVLLSPACASFDLFQNYEDRGDQFRKEVLNL 450 



Q8 9 F U5 UDP-N-acetylmuramoylalanine--D-glutamate ligase [MURD] 466 AA 

[Bradyrhizobium japonicxim] align 

Score = 169 bits (428) , Expect = 8e-41 

Identities = 151/462 (32%), Positives = 211/462 (44%), Gaps = 42/462 (9%) 

Query : 12 WGLGKSGMSLVRYLARRGLP - FAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 7 0 

V GLG SG++ L G ADEN+A+A-f -f+R D -f A 
Sbjct: 14 VFGLGGSGLASCHALKAGGAEVIAADDNAENVAKAA--QAGFITADLR DVSWAGFA 67 

Query: 71 RELYVSPGLSLRTP ALVQAAAKGVRISGDIDLFAREAK APIVAITGSNAKS 121 

L +-fPG-f L P •f + 'f-fA GV -f GDI+LF RE + AP VAITG4-N KS 

Sbjct : 68 A-LVLAPGVPLTHPVPHWSVLKAREAGVEVIGDIELFCRERRRHAPDAPFVAITGTNGKS 126 

Query: 122 TVTTLVGEMAVAADKRVAVGGNLGTPALDLLADDI-ELYVLELSSFQLETCDRLNAEVAT 180 

T T L+ + A -fGGN+GT L L ++V+E+SS~f Q++ L+ V 

Sbjct: 127 TTTALIAHLTKVAGYDTQMGGNIGTAILSLEPPRTGRVHVIEMSSYQIDLTPSLDPSVGI 186 

Query: 181 VLNVSEDHMDRYDGMADYHLAKHRIFRGARQ VWNRADALTRPLIADTVPCWSFGLN 2 37 

+ LNVSEDH+DR+ +A Y K R+ G + -fV D R IAD + + 

Sbjct: 187 LLNVSEDHIDRHGTIAHYAAVKERLVAGVQAGGTSIVGVDDGYCRD-IADRLDRAGKNW 245 

Query: 23 8 KPDFK- - -AFGLIEEDGQ KWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAV 289 

+ K A G+ E G + KL +G L RG HN N A-f 

Sbjct: 246 RISVKNPLASGIHVEHGTIVRTAGGARSEVAKLGGIGSL- -RGLHNAQNAACAAAAALAM 303 
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Query: 290 GLPFDAMLGALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLV 349 

G+ D + L++F GLAHR + V R V + +DSK TM + 
Sbjct: 304 GISQDVLQDGLRSFPGLAHRMEQVGRRGNVLFVNDSKGTNADATAHALSSF ADIF 358 

Query: 3 50 LLAGGDGKGADFHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAA 4 09 

+AGG K L R R h+G A + hG V TLD AV AA 

Sbjct: 359 WIAGGKPKAGGITSLTGFFPRI-RKAYLIGEAAQEFSGTLGTQVAHEISQTLDVAVEHAA 417 

Query: 410 ELAREGD AVLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

A VLLSPACAS D ++NFE RG F + V4- L 

Sbjct: 418 RDAEASGLTDAWLLSPACASFDQYRNFEIRGTKFRELVQAL 45 9 



sp Q8CSX^^^ UDP-N-acetylmuramoylalanine- -D-glutamate ligase (EC 449 

MURD_STAEP 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl -D-glutamate synthetase) align 
(D-glutconic acid adding enzyme) [MURD] [Staphylococcus 
epidermidis] 

Score = 168 bits (426) , Expect = le-40 

Identities = 120/435 (27%), Positives = 211/435 (47%), Gaps = 14/435 (3%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 70 

+WGL KSG +L + G + +EV G L 

Sbjct: 13 LWGLAKSGYEAAKLLLKLGANVKVNDGKDLSQDAHAKDLESMGIEVISGSHPFSLLDDD 72 

Query : 7 1 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGEM 13 0 

4- +PG4' + +A 4-G-I- + I ++API-}-A+TG+M K-f TVT+L+G+M 

Sbjct : 73 PIIVKNPGIPYTVSIIKEATNRGLKILTEVELSYLISEAPIIAVTGTNGKTTVTSLIGDM 132 

Query: 131 AVAADKRVAVGGNLGTPALDLLAD- -DIELYVLELSSFQLETCDRLNAEVATVLNVSEDH 188 

4- + GN+G A + + E + ELSSFQL + +A + N-f H 

Sbjct: 133 FQKSVLTGRLSGNIGYVASKVAQEVKSDEYLITELSSFQLLGIEEYKPHIAIITNIYSAH 192 

Query: 189 MDRYDGMADYHLAKHRIFRGARQVVVNRADALTRPLI -ADTVPCWSFGLNKPDFKAFGLI 247 

+D +-f + +Y AK + + + + R LI ++ + +F + + G+ 

Sbjct: 193 LDYHETLENYQNAKKQIYKNQTKDDYLICNYHQRHLIESENLEAKTFYFSTQQ-EVDGIY 251 

Query: 24 8 EEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLA 3 07 

+DG ++ F + + -{- -fL + G HN N G+P A++ -fL FSG+ 

Sbjct: 252 IKDG--FIVFNGIRIINTKDLVLPGEHNLENILAAVLASIIAGVPVKAIVDSLVTFSGID 309 

Query: 3 08 HRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREP 367 

HR Q++ + YY+DSKATN D ++ L GG +G +F +L P 

Sbjct: 310 HRLQYIGTNRTNKYYNDSKATN TLATQFALNSFDQPIIWLCGGLDRGNEFDEL- IP 364 

Query: 368 VARFCRAWLLGRDAGLIAQALGNAVP- -LVRVATLDEAVRQAAELAREGDAVLLSPACA 425 

R -fV+ G A+ LGN+ + + + -f + +AV + ++ D VLLSPACA 

Sbjct: 365 YMENVRVMWFGETQDKFAK-LGNSQGKYVIKATDVEDAVDKIQDIVEPNDWLLSPACA 423 

Query: 426 SLDMFKNFEERGRLF 440 

S D + FEERG F 
Sbjct: 424 SWDQYHTFEERGEKF 43 8 
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sp Q52953 XJl)P-N-acetylinuramoylalanine--D-glutamate ligase (EC 463 

MURD^RHIME 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Rhizobium 
meliloti (Sinorhizobium meliloti) ] 

Score = 168 bits (425) , Expect = 2e-40 

Identities = 145/456 (31%) , Positives = 209/456 (45%) , Gaps = 37/456 (8%) 

Query : 14 GLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSAREL 73 

GLG SG+-f + L G D +NP +A A + 4.L + 

Sb j C t : 16 GLGGSGIiATAQALVSGGADWAWD - -DNPDSVAKAAA AGIATADLRGADWHAFAAF 6 9 

Query: 74 YVSPGLSLRTP ALVQAAAKGVRISGDIDLFAREAK APIVAITGSNAKSTVT 124 

+SPG+ LP A GV I GD+-fLF RE + P +AITG+N KST T 

Sbjct : 70 VLSPGVPLTHPKPHWSVDLAHQAGVEIIGDVELFVRERRKHAPDCPFIAITGTNGKSTTT 129 

Query: 125 TLVGEMAVAADKRVAVGGNLGTPALDLLADDI -ELYVLELSSFQLETCDRLNAEVATVLN 183 

L+ + + + +GGM+GT L L YV+E SS+Q++ L+ +LN 

Sbjct: 130 ALIAHILRTSGRDTQLGGNIGTAVLTLDPPKAGRFYWECSSYQIDLAPTLDPTAGILLN 189 

Query: 184 VSEDHMDRYDGMADYHLAKHRIFRGARQVWNRADALTRPLIADTVP CWSFGLNKPD 24 0 

+ + DH+DR+ MY K R+ G4- W D+L+ LIAD V + + + 

Sbjct: 190 LTPDHLDRHGTMQHYADIKERLVAGSGTAWGVDDSLS-SLIADRVERAGTKWRISRRH 248 

Query: 241 FKAFGLIEED GQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDA 2 95 

AG-f-E Q4-FLG +RG HM N AVG+ 

Sbjct: 249 PLAEGIYAEGSALMRAQDGASSLFTDL--AGIQTLRGGHNAQNAAAAIAACLAVGISGKD 306 

Query: 2 96 MLGALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGD 3 55 

+ + L+ + F GL HR Q V ++ V + +DSKATN ++ -fAGG 

Sbjct: 307 IVDGLRSFPGLKHRMQPVAKKGEWFVNDSKATNAEAAAPALSSY DRIYWIAGGL 361 

Query: 356 GKGADFHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAV-RQAAELARE 414 

K L + +A L+G A A LG AVP TL-h-hAV AA+ AR+ 

Sbjct: 362 PKEGGITSLAPFFPKIVKA-YLIGEAAPSFAATLGEAVPYEISGTLEKAVAHAAADAARD 420 

Query: 415 GD AVLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

AV+LSPACAS D +KNFE RG F V L 
Sbjct: 421 SQGPAAVMLSPACASFDQYKNFEVRGDAFVGHVAAL 456 



033595 UDP-N-acetylmuramoylalanine--D-glutaniate ligase (EC 449 

MURD_STAAM 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutaiaate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Staphylococcus 
aureus (strain Mu50 / ATCC 700699), Staphylococcus 
aureus (strain N315) , Staphylococcus aureus] 

Score = 167 bits (423), Expect = 3e-40 

Identities = 117/434 (26%), Positives ='209/434 (47%), Gaps = 12/434 (2%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 70 

-fWGL KSG + L++ G VD+++ ++VG L-i- 

Sbjct: 13 LWGLAKSGYEAAKLLSKIGAWTVNDGKDLSQDAHAKDLESMGISVVSGSHPLTLLDNN 72 

Query: 71 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGEM 13 0 
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+ +PG+ + +A +G+ + I +++L -f+API+A+TG+N K+TVT+L-fG+M 

Sbjct : 73 PIIVKNPGIPYTVSIIDEAVKRGLKILTEVELSYLISEAPIIAVTGTNGKTTVTSLIGDM 132 

Query: 131 AVAADKRVAVGGNLGTPALDLLAD- -DIELYVLELSSFQLETCDRLNAEVATVLNVSEDH 188 

+ + GN+G A + + + V ELSSFQL ++ hhA + N-i- H 

Sbjct: 133 FKKSRLTGRLSGNIGYVASKVAQEVKPTDYLVTELSSFQLLGIEKYKPHIAIITNIYSAH 192 

Query: 189 MDRYDGMADYHLAKHRIFRGARQWVNRADALTRPLIADTVPCWSFGLNKPDFKAFGLIE 248 

+D + -i-Y AK + + R +1 + G+ 

Sbjct: 193 LDYHENLENYQNAKKQIYKNQTEEDYLICNYHQRQVIESEELKAKTLYFSTQQEVDGIYI 252 

Query: 249 EDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLAH 308 

-fDG ++ ++ +++ 4-L + G HN N G-fP A-fH- +L FSG+ H 

Sbjct: 253 KDG--FIVYKGVRIINTEDLVLPGEHNLENILAAVLACILAGVPIKAIIDSLTTFSGIEH 310 

Query: 3 09 RCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREPV 368 

R Q+V + YY4-DSKATN + 4-+ L GG -hG -fF +L P 

Sbjct: 311 RLQYVGTNRTNKYYNDSKATN TLATQFALNSFNQPIIWLCGGLDRGNEFDEL- IPY 365 

Query: 3 69 ARFCRAWLLGRDAGLIAQALGNA- -VPLVRVATLDEAVRQAAELAREGDAVLLSPACAS 42 6 

RA-fV-f G+ A-f LGN+ ++ +4-4- AV +4-+ D VLLSPACAS 

Sbjct: 3 66 MENVRAMWFGQTKAKFAK-LGNSQGKSVIEANNVEDAVDKVQDIIEPNDWLLSPACAS 424 

Query: 42 7 LDMFKNFEERGRLF 44 0 

D + FEERG F 
Sbjct: 425 WDQYSTFEERGEKF 43 8 



sp Q8NX35 UDP-N-acetylinurainoylalanine--D-glutainate ligase (EC 449 

MURD_STAAW 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Staphylococcus 
aureus (strain MW2)] 



Score = 167 bits (422), Expect = 4e-40 

Identities = 117/434 (26%) , Positives = 209/434 (47%) , Gaps = 12/434 (2%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 70 

-fWGL KSG + L++ G VD+++ 4-4-VG L + 

Sbjct: 13 LWGLAKSGYEAAKLLSKLGANVTVNDGKDLSQDAHVPCDLESMGISWSGSHPLTLLDNN 72 

Query : 7 1 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVGEM 130 

+ -fPG+ + 4-A +G+ + I + 4-fAPI+A-HTG+N K+TVT+L+G+M 

Sbjct: 73 PIIVKNPGIPYTVSIIDEAVKRGLKILTEVELSYLISEAPIIAVTGTNGKTTVTSLIGDM 132 

Query: 131 AVAADKRVAVGGNLGTPALDLLAD- -DIELYVLELSSFQLETCDRLNAEVATVLNVSEDH 188 

+ + GN+G A + -f + V ELSSFQL +4- +A + N+ H 

Sbjct: 133 FKKSRLTGRLSGNIGYVASKVAQEVKPTDYLVTELSSFQLLGIEKYKPHIAIITNIYSAH 192 

Query: 189 MDRYDGMADYHLAKHRIFRGARQVVVNRADALTRPLIADTVPCWSFGLNKPDFKAFGLIE 248 

+D ++ + +Y AK + + R +1 + G+ 

Sbjct: 193 LDYHENLENYQNAKKQIYKNQTEEDYLICNYHQRQVIESEELKAKTLYFSTQQEVDGIYI 252 

Query: 24 9 EDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLAH 3 08 

+DG ++ ++ +++ -hL + G HN N G+P A++ +L FSG+ H 

Sbjct: 253 KDG--FIIYKGVRIINTEDLVLPGEHNLENILAAVLACILAGVPIKAIIDSLTTFSGIEH 310 
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Query: 3 09 RCQWVRERQGVSYYDDSKATMVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREPV 368 

R Q+V + YY+DSKATN + ++ L GG +G +F -i-L P 

Sbjct: 311 RLQYVGTNRTNKYYNDSKATN TLATQFALNSFNQPIIWLCGGLDRGNEFDEL- IPY 365 

Query: 3 69 ARFCRAWLLGRDAGLIAQALGNA- -VPLVRVATLDEAVRQAAELAREGDAVLLSPACAS 42 6 

RA+V+ G+ A+ LGN+ +++AV + ++ D VLLSPACAS 

Sbjct: 366 MENVRAMWFGQTKAKFAK-LGNSQGKSVIEANNVEDAVDKVQDIIEPNDWLLSPACAS 424 

Query: 42 7 LDMFKNFEERGRLF 44 0 

D 4- FEERG F 
Sbjct: 42 5 WDQYSTFEERGEKF 43 8 



trnew AAS04216 MurD [MTOD] [Mycobacterium paratuberculosis] 489 AA 

align 

Score = 166 bits (421) , Expect = 5e-40 

Identities = 149/478 (31%), Positives = 213/478 (44%), Gaps = 55/478 (11%) 

Query : 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQ-VEVRCGELDAEFLCS 69 

+V G G +G +++ L R G + D ++P ATLR V+ AE + 

Sbjct: 18 LVAGGGITGRAVLAALRRFGAAPTLCD--DDP ATLRGYVDSGVDTVSTSAAAERISR 72 

Query: 70 ARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPI VAITGSNAKST 122 

-h SPG + P + AAA GV + GD+-hL R A + +TG+N K+T 

Sbjct: 73 YALWTSPGFAPTAPLPLAAAAAGVPVWGDVELAWRLDVAGHYGPPRRWLWTGTNGKTT 132 

Query: 12 3 VTTLVGEMAVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVL 182 

M AA 4-R + GN+G-f-P LD+-L EL +ELSSFQL L E VL 

Sbjct: 133 TTSMLHAMLTAAGRRSLLCGMIGSPVLDVLDQPAELLAVELSSFQLHWAPSLRPEGGAVL 192 

Query: 183 NVSEDHMDRYDGMADYHLAKHRIFRGARQVWNRADALTRPLIADTVPCWSFGLNKPDFK 242 

N+-fEDHH~D 4- +ADY AK R+' G R W D-H L-f-f G -f 

Sbjct: 193 NIAEDHLDWHGTLADYAAAKARVLDG-RVAWGLDDSRAAALLSTARAPVRVGFRLGEPA 2 51 

Query: 24 3 AFGLIEEDGQKW-LAFQFD-KLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGAL 3 00 

A L GQ AF D LLPV + + G + V +P + A+ 

Sbjct: 252 AGELGVRGGQLVDRAFADDLTLLPVDSIPVPGPVGVLDALAAAALARCVDVPASPIAEAI 311 

Query: 3 01 KAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGAD 3 60 

+F HR + V G++Y DDSKATN ++V -4-AGG KGA 

Sbjct: 312 VSFRVGRHRAEWAVADGITYVDDSKATNPHAAEASVLAY PRWWIAGGLLKGAS 366 

Query: 361 FHDLREPVARFCRAWLLGRDAGLIAQALGN AVPLVRVAT 400 

-f-A + VL+GRD +A4'AL VP+V V T 

Sbjct: 367 VDAEVARMASWLVGAVLIGRDRREVAEALSRHAPDVPWHWTGEDAGMDATPWFGANV 426 

Query: 401 LDEAVRQAAELAREGDAVLLSPACASLDMFKNFEERGRLFAKAV 444 

■f AV A +LA+ GD VLL-fPA AS D F + +RG FA AV 
Sbjct: 42 7 TKVKHLGGDLGAAVMSAAVAAARDLAKPGDTVLLAPAGASFDQFAGYADRGEAFAAAV 4 84 



sp Q98KB1 TOP-N-acetylmurainoylalanine--D-glutamate ligase (EC 466 

MURD_RHILO 6.3.2,9) AA 
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(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D -glutamic acid adding enzyme) [MURD] [Rhizobiiim loti 
(Mesorhizobixim loti)] 

Score = 164 bits (415), Expect = 3e-39 

Identities = 139/455 (30%) , Positives = 201/455 (43%) , Gaps = 35/455 (7%) 

Query: 14 GLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSAREL 73 

GLG SG++ R L G D +NP -fA A + +L 

Sbjct: 16 GLGGSGIATARALIEGGAQVLAWD--DNPDSVAKAAA TGIATADLRGADWAKFSAF 69 

Query: 74 YVSPGLSLRTP ALVQAAAKGVRISGDIDLFAREA KAPIVAITGSNAKSTVT 124 

-fSPG+ LP + A GV + GDI+LF RE AP +AITG+N KST T 

Sbjct : 7 0 VLSPGVPLTHPKPHWTVELAKGAGVEVIGDIELFCRERILQAPTAPFIAITGTNGKSTTT 12 9 

Query: 125 TLVGEMAVAADKRVAVGGNLGTPALDLLADDIEL-YVLELSSFQLETCDRLNAEVATVLN 183 

L + +A + +GGN+G + L + +V+E SS+Q++ +N +LN 

Sbjct: 13 0 ALTAHILKSAGRDTQMGGNIGRAVMTLDPPKPDRHFWECSSYQIDLAPSINPTAGILLN 189 

Query: 184 VSEDHMDRYDGMADYHLAKHRIFRGARQVVWRADALTRPLIADTVPCWSFGLNKPDFKA 243 

+ + DH+DR+ MY K R-f G+ ++ D+ IA+ + + + K 

Sbjct: 190 LTPDHLDRHGTMQHYASIKERLVAGSETAIIGIDDSWCAQ-IAERLERAGQQVIRIS-KR 247 

Query: 244 FGLIE EDGQKWLAFQFDKLLPVGELK IRGAHNYSNXXXXXXXGHAVGLPFDAM 296 

L + DG + + V L+ +RG m N VGL + 

Sbjct: 248 LPLTDGYFADGTNLMEAVHGRYSKVAFLEGIGSLRGQHNAQNALAAVAACLKVGLDLGEI 307 

Query: 2 97 LGALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDG 356 

L++F GLAHR + V 4- V + +DSKATN +AGG 
Sbjct: 3 08 QSGLESFPGLAHRMEQVGRKDHVLFVNDSKATNADAAAPALSSF PRIYWIAGGLP 362 

Query: 3 57 KGADFHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGD 416 

K LR R +A L-fG A -f LG AVP TL AV AA A + D 

Sbjct: 363 KEGGIEPLRGFFPRIAKA-YLIGEAAPAFSATLGEAVPYEISGTLAAAVAHAAHDAAKDD 421 

Query: 417 A VLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

+ VLLSPACAS D FKNFE RG F +A ,+ 

Sbjct: 422 SGEVWLLSPACASFDQFKNFEVRGEAFRQAASAI 456 



P57995 UDP-N-acetylmuramoylalanine--D-glutamate ligase (EC 490 

MURD_]yiyCLE 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 

(D-glutamic acid adding enzyme) [MURD] [Mycobacterium 

leprae] 

Score = 163 bits (413) , Expect = 5e-39 

Identities = 146/483 (30%), Positives = 213/483 (43%), Gaps = 58/483 (12%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 7 0 

4-V G G -fG +++ LRG++D-fP A V + 

Sbjct: 12 LVAGGGVTGRAVLAALTRFGMAATLCD DDPAALQQYADNGVATVSAATATQQMFERG 68 

Query: 71 RE LYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPI VAITGSNAK 12 0 

R+ + SPG + TP LV A-fA V I GD++L R A + 4-TG+N K 

Sbjct : 69 RKYVLWTSPGFAPTTPVLVAASAARVPIWGDVELAWRLDAAGYYGPPRRWLWTGTNGK 12 8 
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Query: 121 STVTTLVGEMAVAADKRVAVGGNLGTPALDLL ADDIELYVLELSSFQLETCDRLNAE 177 

+T T+++ M A ++R + GN+G P LD+L A+ + +ELSSFQL L E 

Sbjct: 129 TTTTSMLHAMLAADNRRSLLCGNIGRPVLDVLTEFAEPSDFLAVELSSFQLHWAPSLRPE 188 

Query: 178 VATVLNVSEDHMDRYDGMADYHLAKHRIFRGARQVWNRADALTRPLIADTVPCWSFGLN 237 

VLN+-fEDH+D + MADY +AK R+ G R W D+ L++ TV G 
Sbjct: 189 AGWLNIAEDHLDWHSTMADYTMAKARVLTG-RVAWGLDDSRAAALLSTTVAPVRVGFR 247 

Query: 238 KPDFKAFGLIEEDGQKW-LAFQFD-KLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDA 2 95 

-t- L DG AF D L+PV + -f G + +VG+ A 

Sbjct: 24 8 FGEPAVGELGVRDGYLVDRAFAEDLALMPVTSIPVSGPVGVLDALAAAALARSVGVGATA 3 07 

Query: 2 96 MLGALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGD 355 

+ A+ F HR + V G+ Y DDSKATN ++V +AGG 

Sbjct: 308 lADAVALFRLGRHRAEWAVADGIRYVDDSKATNPHAALVSVLAYP RWWVAGGL 362 

Query: 356 GKGADFHDLREPVARFCRAWLLGRDAGLIAQALGNA VPLVRVATLDEA 4 04 

KGA +A VL+GRD ++A+AL VP+V+V ++A 

Sbjct: 363 LKGASVDAEVARMAPQLVGAVLIGRDRAMVAEALSRHAPNVPWQWAGEDAGMHAVAW 422 

Query: 4 05 VRQAAELAREGDAVLLSPACASLDMFKNFEERGRLFA 441 

V A +LA+ GD VLL+PA AS D F + +RG FA 
Sbjct: 423 SGTDVISISDVGGTIGTRVMVAAVAAARDLAQPGDTVLLAPAGASFDQFSGYADRGDTFA 482 

Query: 442 KAV 444 

AV 

Sbjct: 483 TAV 485 



sp UDP-N-acetylmuramoylalanine--D-glutainate ligase (EC 462 

MURD_ANASP 6.3.2.9) AA 

(UDP -N- ace tylmuramoyl - L - al anyl - D - glu tama te syn the tas e ) align 
(D-glutamic acid adding enzyme) [MORD] [Anabaena sp. 
(strain PCC 7120)] 



Score = 163 bits (413), Expect = 5e-39 

Identities = 137/453 (30%) , Positives = 214/453 (46%) , Gaps = 24/453 (5%) 

Query: 12 WGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRA-QYPQVEVRCGELDAEFLCSA 70 

WGLGKSG++ RLRG +D++ L + q+vG +F + 

Sbjct: 6 WGLGKSGVAAARLLKREGWEWLSDSNTSDTLLKQQQELAKEQITVELG-YSLDFAGAL 64 

Query: 71 RELY-VSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKA-PIVAITGSNAKSTVTTLVG 12 8 

+L VSPG+ P LV4-A G+ G+ + -fL R K4- P V ITG+N K+T T L+ 

Sbjct : 65 PDLIIVSPGVPWDIPDLVKARDLGIETIGEMELAWRHLKSLPWVGITGTNGKTTTTALIA 124 

Query: 129 EMAVAADKRVAVGGNLGTPALDLLADDI- -ELYVLELSSFQLETCDRLNAEVATVLNVSE 186 

+ AA GN+G A ++ +1 + + E+SS+Q-fE+ L + 

Sbjct: 125 AIFQAAGFDAPACGNIGYAACEVALAEIPPDWIIGEMSSYQIESSVTLAPHISIWTTFTP 184 

Query: 187 DHMDRYDGMADYHLAKHRIFRGARQVVVNRADALTRPLIADTVP- -CWSFGLNKPDFKAF 244 

DH-l- R+ + 4-Y+ K+-fR-f VNDA -J-A P W+ K 
Sbjct: 185 DHLARHKTLENYYDIKAKLLRQSHLQVFNGDDAYLSKIGASHWPDAYWTSVQGKESLLGE 244 

Query: 245 -GLIEEDGQKWLAFQF DKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLG 2 98 

G EDG W+ Q + + + L++ GAHN M + +A+ 



http://us.expasy,org/cgi-bin/blast.pl 



3/29/04 



ExPASy BLAST2 Interface 



Page 66 of 80 



Sbjct: 245 KGFYIEDG--WWEQLPNSPPQRIVEASALRMVGAHNLQNLLMAVAAARLADISPNAIDK 302 

Query: 2 99 ALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKG 358 

A+-f F G+AHR + +G+ + +DSKATN + -fVL+AGG+ K 

Sbjct; 3 03 AVREFPGVAHRLEHICTWEGIDFINDSKATN YDAAEVGLASVKSPWLIAGGEAKP 358 

Query: 359 ADFHDLREPVARFCRAWLLGRDAGLIAQALGNA- -VPLVRVATLDEAVRQAAELAREGD 416 

D + AV+L+G A AQ L V T+ + +AVR-f4- ELA+ 

Sbjct: 359 GDDTAWLAKIQAQTSAVLLIGSAAPAFAQRLKEVGYTHYEIVETMEKAVRRSLELAKHHQ 418 

Query: 417 A- -VLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

A VLLSPACAS D + NFE RG F + EL 
Sbjct: 419 APWLLSPACASFDQYPNFEARGDHFRELCLEL 451 



sp Q88V80 UDP-N-acetylmuramoylalaiiine--D-glutamate ligase (EC 459 

iy[URD_LACPL 6 , 3 • 2 • 9 ) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MORD] [Lactobacillus 
plantarum] 

Score = 163 bits (412) , Expect = 6e-39 

Identities = 133/454 (29%), Positives = 212/454 (46%), Gaps = 31/454 (6%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTR ENPPELATLRAQYPQVEVRCGELDAEFL 67 

-fV+GL KSG++ R L + G V D + ENP L ++V G L 

Sbjct : 13 LVLGLAKSGVNAARLLHKLGAFVTVNDKKKFDENPDAQELLS DGIKVITGGHPLSLL 69 

Query: 68 CSARELYV-SPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTL 126 

+ + V -hPG-h P + A KG-f + +4-+L -f-i- ++ +TG+N K+T TT-f 

Sbjct : 70 DEDFKWVKNPGIPYSNPIVSGAQEKGIPVITEVELASQILAGELIGVTGTNGKTTTTTM 129 

Query: 127 VGEMAVAADK- -RVAVGGNLGTPALDLL- -ADDIELYVLELSSFQLETCDRLNAEVATVL 182 

+ M + V GN+G PA + A + V ELSSF L L-f -fA + 

Sbjct: 13 0 ITMMLNQRTNAGKAYVAGNIGVPASAIAQKATAADTMVTELSSFMLCGIQTLHPHIAVIT 18 9 

Query: 183 NVSEDHMDRYDGMADYHLAKHRIFRG- -ARQVWNRADA LTRPLIADTVPCWSFG 235 

N4- H-hD + 4-y AK RI A +V D+- L4-+ A VP +S 

Sbjct: 190 NIYSTHLDYHGSRENYVKAKMRITMNQTANDYLVINWDSEEWRQLSKQSQATWP-FSRQ 248 

Query: 23 6 LNKPDFKAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDA 2 95 

WD G EE G+ L F-f + +^ + 1 G HN N +P 

Sbjct: 249 ANTKD GAYEEAGK- -LYFKDEYIMDAADIRIPGDHNVENALAAIAVAKLQAVPTAG 302 

Query: 2 96 MLGALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGD 355 

+ + LK F+G-f HR Q+V Q +Y-f-DSKATM+ D ++LLAGG 

Sbjct: 3 03 IVQVLKTFTGVRHRTQYVETYQDRQFYNDSKATNL VSTEMALKGFDQPVILLAGGL 358 

Query: 356 GKGADFHDLREPVARFCRAWLLGRDAGLIAQA- -LGNAVPLVRVATLDEAVRQAAELAR 413 

■t-G F L + + +++ G A +A A L + -l- AV A -f 

Sbjct: 359 DRGNTFEKLAPALKAHVKTLIVFGETAEKMADAGRLAGIQDIEFTDNCETAVPIAWQHSQ 418 

Query: 414 EGDAVLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

GD +4-LSPACAS D + NFE RG F KA+E+L 
Sbjct: 419 AGDIIMLSPACASWDQYPNFEVRGDRFIKAIEQL 452 
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trnew CAE2 8^^^ UDP-N-acetylmuramoylalanine-D-glutcunate ligase precursor 469 
(EC AA 
6 ,3.2 ,9) [MURD] [Rhodopseudomonas palustris] align 

Score = 160 bits (405) , Expect = 4e-38 

Identities = 131/408 (32%), Positives = 191/408 (46%), Gaps = 46/408 (11%) 

Query: 73 LYVSPGLSLRTPA LVQAAAKGVRISGDIDLFAREAKA PIVAITGSNAKSTV 123 

L ++PG+ L PA +++A GV + GD++LF RE KA P VAITG+N KST 

Sbjct: 69 LVLTPGVPLTHPAPHWTVLKAQEAGVEVIGDVELFCRERKAHAPRAPFVAITGTNGKSTT 12 8 

Query: 124 TTLVGEMAVAADKRVAVGGNLGTPALDLLAD-DIELYVLELSSFQLETCDRLNAEVATVL 182 

T L+ + A +GGN+GT L L D ++V+E+SS+Q++ Ii+ V +L 

Sbjct: 129 TALIAHLLREAGWDTQLGGNIGTAILSLEPPKDGRVHVIEMSSYQIDLTPSLDPTVGILL 188 

Query: 183 NVSEDHMDRYDGMADYHLAKHRIFRGAR QVWNRADALTRPLIADT 228 

NV+EDH+DR+ +YKR+G+ ++R+++++ 
Sbjct: 189 NVTEDHIDRHGTIEHYAAVKERLVAGVQDGGTSIIGVDDEFGRAAADRIERAGKRWRMS 248 

Query: 22 9 VP-CWSFGLNKPDFKAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGH 2 87 

V +FGH- D + ++ +A KL +G L RG HN N 
Sbjct: 249 VQGPVTFGIT-ADLDSIRRVDGGTSTEVA KLGGIGSL- -RGLHNAQNAAAAAAAVL 301 

Query: 288 AVGLPFDAMLGALKAFSGLAHRCQWVRERQG VSYYDDSKATNVXXXXXXXXXXXXD 343 

A+G+ + -H L+ + F GLAHR + V -f G -H -hDSKATN 
Sbjct: 3 02 ALGVSPEVLQQGLRSFPGLAHRMEQVGRQVGEQGTTLFVNDSKATNADAAAKALASF 3 58 

Query: 344 IDGKLVLLAGGDGKGADFHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDE 4 03 

G + +AGG K L E R R L+G4- A A L VP TL+ 

Sbjct: 359 - -GDIFWIAGGKPKTGGIESLAEYFPRI -RKAYLIGQAAQEFAATLEGRVPYEISETLEA 415 

Query: 404 AV RQAAELAREGDAVLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

AV R AA VLLSPACAS D F+NFE RG F + V L 

Sbjct: 416 AVPAAARDAAASGLAEPWLLSPACASFDQFRNFELRGTRFRELVTAL 463 



sp Q8FNT8 UDP-N- ace tylmuramoyl alanine --D-glutamate ligase (EC 475 

MURD^COREF 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutconate synthetase) align 
(D-glutamic acid adding enzyme) [M0RD] [Corynebacterium 
ef f iciens] 



Score = 159 bits (401) , Expect = le-37 

Identities = 136/455 (29%) , Positives = 198/455 (42%) , Gaps = 31/455 (6%) 

Query: 11 IWGLGKSGMSIiVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 7 0 

+V G G SG + L GL V + E + V+V E L 

Sbjct: 21 LVTGAGVSGTGIAGMLHDLGLDVWAEDNETSRHRLI ELLDVDWGTEHARASLGDY 77 

Query: 71 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPI VAITGSNAKSTV 12 3 

+ SPG +P LV AA++G+ + GD-J-+L R +A + +A4-TG+Isr K+T 

Sbjct : 78 SIWTSPGWRPDSPVLVDAASRGLEVIGDVELAWRLDRAGVFGVSRTWLAVTGTNGKTTT 137 

Query: 124 TTLVGEMAVAADKRVAVGGNLGTPALDLLA- -DDIELYVbELSSFQLETCDRLNAEVATV 181 

T M GN+G P L D +++ V ELSSFQL L + V 
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Sbjct: 13 8 TAMLAAMMKQGGFNAVAVGNIGVPVSAALTSCDRVDVMVAELSSFQLHWAPTLVPDAGLV 197 

Query: 182 LNVSEDHMDRYDGMADYHLAKHRIFRGARQWVNRADALTRPLIADT--VPCWSFGLNKP 239 

LN++EDH+D + DY LAK R4- A V+ D-f L -f F L +P 

Sbjct: 198 LNLAEDHIDWHGSFRDYALAKTRVLT-APVAVIGADDSYLVELTTELGLSGLIGFTLGEP 256 

Query: 240 DFKAFGLIEED-GQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLG 298 

+ G++ AQLP + G + +G+-1- + G 

Sbjct: 2 57 GPRQLGVLNGHLVDNAFAAQLP-LAPADGINPSGPAGVLDALAAAAVARSQGVSAEDIAG 315 

Query: 2 99 ALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKG 358 

AL F HR Q V E GV + D+SKATN +4- -f GG KG 

Sbjct: 316 ALATFEVSGHRGQWAEDHGVQFIDNSKATNPHAADTALAGRES VIWIVGGQLKG 370 

Query: 359 ADFHDLREPVARFCRAWLLGRDAGLIAQALGNAVP- -LVRV ATLDEAVRQAA 409 

AD +L A +A ++LG D I A+ P ++RV A + E V A 

Sbjct: 371 ADISELVATHAHRIKAALVLGADRAEIVTAVEQHAPDAMIRVTDSTDPVAAMRELVDHAF 430 

Query: 410 ELAREGDAVLLSPACASLDMFKNFEERGRLFAKAV 444 

A GD VLL+PA ASLDM+K +RG -fFA+AV 
Sbjct: 431 RFAEPGDCVLLAPAAASLDMYKGMGQRGDIFAEAV 465 



tr Q2.RST.1. UDP-N-acetylmuramoylalanine--D-glutainate ligase (EC 6.3.2.9) 462 
[MURD] AA 
[Synechococcus sp. (strain WH8102)] align 

Score = 157 bits (396) , Expect = 4e-37 

Identities = 130/464 (28%) , Positives = 209/464 (45%) , Gaps ^ 38/464 (8%) 

Query : 1 1 I WGLGKSGMSLVRYLARRGLPFAWDTRENPP ELATLRAQYPQVEVRCGELDAEF - 6 6 

+WGLG4-SG R L G P +V+D+ + + LR Q +V+ + + F 

Sbjct : 5 WVGLGRSGQGAARLLQATGHPVSVIDSGQGEQLEKKAEGLRQQGVEVQLQAPLAIDSFR 64 

Query: 67 - -LCSARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAK-APIVAITGSNAKSTV 123 

L + + +SPG+ P L +GV + G++ + K P V ITG+N K+TV 

Sbjct: 65 PWLDQLQRWISPGVPWDHPTLDDLRQRGVAVDGEMAVAWDALKHIPWVGITGTNGKTTV 124 

Query: 124 TTLVGEMAVAADKRVAVGGNLGTPALDLLADDIELY VLELSSFQLETCDRLNA 176 

T L+ + A +GGN+G A ++ + + + V+ELSS-fQ+E R+ 

Sbjct: 125 THLLSHVLCQAGLAAPMGGNMGVSAAEMALNLQQEHTTAPDWLVMELSSYQIEAAKRIRP 184 

Query: 177 EVATVLWSEDHMDRYDGMADYHLAKHRIFRGARQWVNRADALTRPLIADTVPCWSFGL 236 

+ DH+-fR+ + Y K-f + +ND P+ W+G 
Sbjct: 185 RIGIWTTLTPDHLERHGTVEAYRAIKRGLLERSDHAIFNADD PDLRQQRQSWTGGT 240 

Query: 237 NKPDFKAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVG 290 

+PD L +G4- W-f + LP L + GAHN N +G 

Sbjct: 241 WVSAESAQPDGHPADLWI-NGKGWVCDRSQPLFPAEALAMPGAHNRQNLLLVTAAARQIG 299 

Query: 2 91 LPFDAMLGALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVL 3 50 

L + + + L+-fF G+ HR + V ++DSKATN + G 4-V+ 

Sbjct: 300 LSPASIVAGLRSFPGVPHRLEPVGRIGNAQVFNDSKATNYDAAAVGLKA MQGPWV 355 

Query: 351 LAGGDGKGADFHDLREPVARFCRAWLLGRDA GLIAQALGNAVPLVR VATLDE 403 

LAGG K D E + R AWL G GLI A R + ++E 
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Sbjct: 356 LAGGSTKQGDATGWLEELNRKACAWLFGAGTEELHGLITGANFTGELTRRTDLTSAVEE 415 

Query: 404 AVRQAAELAREGDAVLLSPACASLDMFKNFEERGRLFAICAVEEL 447 

AVR A L -f+LLSPACAS D + + 4-FE RG F + + + + 

Sbjct: 416 AVRSAEALG--ATSLLLSPACASFDQYRDFEARGDHFKQLIHQV 457 



Q92 9Y1 UDP-N-acetylmuramoylalanine- -D-glutamate ligase (EC 455 

MURD_LISIN 6.3.2.9) AA 

(UDP-N-acetylmur6uiioyl-L-alanyl-D-glutainate synthetase) align 

(D-glutcunic acid adding enzyme) [MURD] [Listeria 

innocua] 

Score = 156 bits (395) , Expect = 6e-37 

Identities = 127/454 (27%), Positives = 213/454 (45%), Gaps = 34/454 (7%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTR-- -ENPPELATLRAQYPQVEVRCGELDAEFL 67 

+V+GL -hSG+S + + G V D + EMP L +-fV CG E L 

Sbjct: 13 LVLGLARSGVSAATIMHKLGAFVTVNi:)QKPFSENPEAQGLLEQG---IKVICGSHPIELL 69 

Query: 68 CSARELYV-SPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTL 12 6 

EL + +PG+ P + +A + + +++L + ++APIV ITG+M K+T TT-h 
Sbjct : 70 DEGFELVIKNPGIPYNNPMIEKALKLKIPVITEVELAYQISEAPIVGITGTNGKTTTTTI 12 9 

Query: 12 7 VGEMAVAADKRVAV-GGNLGTPALDLL- -ADDIELYVLELSSFQLETCDRLNAEVATVLN 183 

+ M A + ++ G1?J+G PA + A + +ELSSFQL ++ + N 

Sbjct: 13 0 IHHMLNAHKENSSLLAGNIGFPASAVAENATSDQYISMELSSFQLMGVQTFKPHISVITN 189 

Query: 184 VSEDHMDRYDGMADYHLAKHRIFRGARQ VWN RADALTRPLIADTVPCWSFGL 236 

+ E H+D + ++Y AK I + -fV-fN LT+ A +P 
Sbjct: 190 lYEAHLDYHTDRSEYVQAKWHIQQNQTADDFLVINWDQEELKNLTKQTKAQVIP F 244 

Query: 23 7 NKPDFKAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAM 296 

+ G -f+G +F+-f +4-0 HNN -fG+ + + 

Sbjct: 245 STTQRLEQGSYVQNGN--IMFDDEVIGSRDSILLPGEHNLEMILASVAVAKTLGVTNEEI 302 

Query: 2 97 LGALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDG 3 56 

+ L+ F G+ HR Q+V E QG -t-Y+DSKATN+- -fVLLAGG 
Sbjct: 303 MYVLETFKGVEHRTQFWEWQGRKFYNDSKATNI LATQSALKGFKNPWLLAGGLD 358 

Query: 357 KGADFHDLREPVARFCRAWLLGRDA GLIAQALGNAVPLVRVATLDEAVRQAAELAR 413 

+G F -i-L P + -f-+-f++ GA G-i-+G+-fV4--fAVA 
Sbjct: 359 RGNSFDELL-PFFKNVKSLIVFGETADKIGRVGKIAG- -lEVHYVDDVEAAVPVAYRESA 415 

Query: 414 EGDAVLLSPACASLDMFKNFEERGRLFAKAVEEL 44 7 

GD +LLSPACAS D -f-f FE RG + A+ EL 
Sbjct: 416 PGDIILLSPACASWDQYRTFEVRGNAYMDAISEL 449 



sp QBY5M1 UDP-N-acetylinurainoylalanine--D-glutamate ligase (EC 455 

MURD_LISMO 6,3.2.9) AA 

(TTDP-N-acetylmuramoyl-L-alanyl-D-glutainate synthetase) align 
(D-glutamic acid adding enzyme) [MORD] [Listeria 
monocytogenes ] 
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Score = 155 bits (393) , Expect = le-36 

Identities = 126/454 (27%) , Positives = 211/454 (45%) , Gaps = 34/454 (7%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTR ENPPELATLRAQYPQVEVRCGELDAEFL 67 

+V+GL +SG+S + + G V D H- ENP L 4-+V CG EL 

Sbjct: 13 LVLGLARSGVSAATIMHKLGAFVTVNDQKPFSENPEAQGLLEQG IKVICGSHPIELL 69 

Query : 68 CSARELYV-SPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTL 126 

EL + -fPG+ P + +A + + -f++L + +4-APIV ITG+N K+T TT-f 

Sbjct : 70 DEGFELVIKNPGIPYNNPMIEKALKLKIPVITEVELAYQISEAPIVGITGTNGKTTTTTI 129 

Query: 127 VGEMA-VAADKRVAVGGNLGTPALDLL- -ADDIELYVLELSSFQLETCDRLNAEVATVLN 183 

■f M + -h GN+G PA -f A 4- +ELSSFQL + ++ + N 

Sbjct: 13 0 IHHMLNTHKENSSLLAGNIGFPASAVAEMATSDQYISMELSSFQLMGVETFKPHISVITN 189 

Query: 184 VSEDHMDRYDGMADYHLAKHRIFRGARQ VWN RADALTRPLIADTVPCWSFGL 236 

+ E H4-D + ++Y AK I + +V4-N LT-f- A +P 
Sbjct: 190 lYEAHLDYHTDRSEYVQAKWHIQKNQIADDFLVINWDQEELKNLTKQTKAQVIP F 244 

Query: 23 7 NKPDFKAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAN 2 96 

+ G -H+G 4-F++ + + GHWN -fG-i- + -i- 

Sbjct: 245 STTQRLGQGSYVQNGN--IMFNDEVIGERDNILLPGEHNLENVLASVAVAKTLGVTNEEI 302 

Query: 2 97 LGALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDG 356 

+ L4- F G+ HR Q+V E QG -fY+DSKATN+ 4-VLLAGG 
Sb j c t : 3 03 MHVLETFKGVEHRTQFWEWQGRKFYNDSKATNI LATQSALKGFKNPWLLAGGLD 358 

Query: 3 57 KGADFHDLREPVARFCRAWLLGRDA GLIAQALGNAVPLVRVATLDEAVRQAAELAR 413 

+G F +L P -f + +4-+ GA G + -fG-f-+V-f+AVA -h 
Sbjct: 359 RGNSFDELL-PFFKNVKTLIVFGETADKIGRVGKIAG--IEVHYVDNVEAAVPVAYRESA 415 

Query: 414 EGDAVLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

GD +LLSPACAS D -f+ FE RG + A+ EL 
Sbjct: 416 PGDIILLSPACASWDQYRTFEVRGNAYMDAIGEL 449 



sp Q9ZDC2 UDP-N-acetylmuramoylalanine--D-glutainate ligase (EC 445 

MURD_RICPR 6.3,2.9) AA 

(UDP-N-acetylmurcunoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Rickettsia 
prowazekii] 

Score = 155 bits (392), Expect = le-36 

Identities = 136/460 (29%), Positives = 198/460 (42%), Gaps = 61/460 (13%) 

Query: 12 WGLGKSGMSLVRYLARRGLPFAWDTRENPP- - -ELATLRAQYPQVEVRCGELDAEFLC 68 

+ GLGK+G+S+ L + D N EL -f R +LD 
Sbjct: 11 IFGLGKTGISVYEELKNKYDLIVYDDLEANRDIFKELFGNNLITVLSDSRWQDLD 65 

Query : 69 SARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAK-APIVAITGSNAKSTVTTLV 127 

++ +SPG+ L + A +1 DIDLF ++K +AITG+N KST T L+ 
Sbjct : 66 KIVLSPGVPLTHEWRIAHHFNIPIISDIDLFFEKSKNLKFIAITGTNGKSTTTALI 122 

Query: 128 GEMAVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSED 187 

+ + V GN+G PAL A + E YVLELSSFQL+ +VA -i-LN++ D 

Sbjct: 123 SHILWSNGLDYPVAGNIGVPALQAKASN-EGYVLELSSFQLDLVKSFTVKVAVLLNITPD 181 
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Query: 18 8 HMDRYDGiVIADYHLAKHRIFRGARQWVNRADALTRPLI-ADTVPCWSFGLNKPDFKAFGL 24 6 

H+DRY M DY AK +IF +RD++IDC KFL 
Sbjct: 182 HLDRYQDMNDYIAAKAKIF DRMDKDSYAVINIDNDYC RKIFVL 224 

Query: 247 lEEDGQ-KWLAFQFDKLLPVG ELKIRGAHNYSNXXXXXXXG 286 

+++D K + F K+L G ++G HN N 

Sbjct: 225 LQKDQSIKLIPFSVTKILKNGISIVDDKIHDNDLTYKLPLNKNLQGLHNCENIAASYAVA 284 

Que ry : 2 87 HAVGLPFDAMLGALKAFSGLAHRCQWVRERQGVS YYDDSKATNVXXXXXXXXXXXXD IDG 34 6 

4-GL +L ++ +F L HR Q++ +S+Y+DSKATN 
Sbjct: 285 KIIGLESKKILESISSFQSLHHRMQYIGSINNISFYNDSKATNAISALQSIKAL D 339 

Query: 347 KLVLLAGGDGKGADFHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDE 4 03 

+ LAGG K +-f P + G-f + A N 4- V L4- 

Sbjct: 340 NIYWLAGGIPKEGGIEGIK-PYFNKIKKAYFYGQAKAMFANTAKNIIDFVICDNLEYAFN 398 

Query: 404 -AVRQAAELAREGDAVLLSPACASLDMFKNFEERGRLFAK 442 

A 4- A E +LL-HP+C-fS D FKNFEERG LF K 

Sbjct: 399 lAYKDAVSDTTEVKNILLAPSCSSYDQFKNFEERGELFIK 438 



trnew CAF2 0^^^^^ UDP-N-ACETYLMTOAMOYLALANINE D-GLUTAMATE LIGASE (EC 472 
6.3.2.9) [MURD] AA 
[Corynebacterium glutamicum (Brevibacteriim flavum) ] align 

Score = 153 bits (387) , Expect = 5e-36 

Identities = 131/457 (28%), Positives = 199/457 (42%), Gaps = 41/457 (8%) 

Query : 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 7 0 

4-V G G SG+S-f -fL+ VDE + + -hELS 
Sbjct: 16 LVAGAGVSGLSIAKMLSELHCDWVADDNETARHMLIEWDVADISTAQAQ EQLDSF 72 

Query: 71 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPI VAITGSNAKSTV 123 

4 SPG 4- LV A +G-H + GD-H+L R +A -f +A+TG+H K+T 

Sbjct: 73 SIWTSPGWRPTSTLLVDAHRQGLEVIGDVELAWRLDQAGVFGEPHTWLAVTGTNGKTTT 132 

Query: 124 TTLVGEMAVAADKRVAVGGNLGTPALDLLA- -DDIELYVLELSSFQLETCDRLNAEVATV 181 

T+-+.+ M GN+G P + L + 1 + 4 V ELSSFQL -f V 

Sbjct: 13 3 TSMLAAMMNEGGFTAKAVGNIGIPVSEALVAKNRIDVLVAELSSFQLHWSPTFTPDAGVV 192 

Query: 182 LWSEDHMDRYDGMADYHLAKHRIFRGARQVVVNRADALTRPLI - -ADTVPCWSFGLNKP 239 

LN-H+EDH-fD 4- M DY LAK 4 +G + ++ D L AD F +N+P 

Sbjct: 193 LNLAEDHIDWHGSMRDYALAKMEVLKG-KVAIIGADDPYLVQLTSEADLSGLIGFTVNEP 251 

Query: 24 0 DFKAFGLIEED-GQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPF 2 93 

KA L+4 G + D + PG-fA + G+ 

Sbjct: 252 ATGQLGVKAGELVDNAYGNNWLASADGINPAGPAGVLDA LAAAAVARSQGVAP 305 

Query: 2 94 DAMLGALKAFSGLAHRCQWVRERQGVS YYDDSKATNVXXXXXXXXXXXXD I DGKLVLLAG 3 53 

+A+ AL +F HR Q V E GV + D+SKATN ++ + G 

Sbjct: 3 06 EAIARALDSFEVAGHRGQWAEHDGVHFIDNSKATNPHAADSALAG HDSVIWWG 360 

Query: 354 GDGKGADFHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRV ATLDEA 404 

G KGAD L + + +A ++LG D I AL V ++E 

Sbjct: 361 GQLKGADIAPLVKKHEQRIKAALVLGADRAEIVAALKEHASQASVFVTDKTEPFEAMEEI 420 
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Query: 405 VRQAAELAREGDAVLLSPACASLDMFKNFEERGRLFA 441 

V +A ++ GD VLL+PA ASLDHFK +RG LFA 
Sbjct: 421 VTEAFSISEPGDTVLLAPAAASLDMFKGMGQRGDLFA 457 



sp Q821S^^ UDP-N-acetylmurcunoylalanine--D-glutamate ligase (EC 419 

MURD_CHLCV 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 

(D -glutamic acid adding enzyme) [MURD] [Chlamydophila 

caviae] 

Score = 152 bits (385), Expect = 8e-36 

Identities = 127/450 (28%), Positives = 203/450 (44%), Gaps = 55/450 (12%) 

Query : 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 70 

IV-hG G -fG S+ 4-L RG +D L L + C +L + 

Sbjct: 7 IVLGAGVTGKSVAEFLHSRGSYVIGIDG SLDALNS CSFFHERYLDTI 53 

Query: 71 RE LYV-SPGLSLRTPALVQAAAKGVRISGDIDLFAREA KAPIVAITGSNAK 12 0 

E L+V SPG+ +V+A +G+ I D+ L ++ + P + ITGS K 

Sbjct: 54 EEFPEDMDLFVRSPGVKPSHSLWEAKRRGIPIVTDVQLAFQDPEFHRYPSIGITGSAGK 113 

Query: 121 STVTTLVGEMAVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEV- - 178 

+T + -h -f GN-fG P L + + + V-fE+SSFQL T + V 

Sbjct: 114 TTTVLFLVHLLRSMGMGAFAMGNIGVPILQAMREK-GIRWEISSFQL-TEQEIETPVLS 171 

Query: 179 -ATVLNVSEDHMDRYDGMADYHLAKHRIFRGARQVWNRADALTRPLIADTVPCWSFGLN 237 

A +LH+SE+H+D +++YAKI++V L 
Sbjct: 172 GAAILNISENHLDYHQSLQNYSEAKRNITKCLQSVE SLW 210 

Query: 238 KPDFKAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAML 2 97 

+ -f + G D K -fA DK + L -f NY +P +A L 

Sbjct: 211 VGEWLSPGKSYLDYTKEIASVLDKGSALKPLYLHDRSNYC--AAYALANEISNVPLEAFL 268 

Query: 298 GALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGK 357 

AL+ F HR + + + E+ GVSY -fDSKAT + ++ +++ GG K 
Sbjct: 269 QALQTFEKPPHRIEYLGEKDGVSYINDSKATTMSSVEKALIAVKENV IVILGGRNK 324 

Query: 358 GADFHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDA 417 

G+DF L + + + +V +G lAQAL +-I-PL + L EAV A +A+ GD 

Sbjct: 325 GSDFTSLIPILTQTVKHIVAMGECRNEIAQALSGSLPLTQARDLQEAVSMAQSIAQPGDV 384 

Query: 418 VLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

+LLSP CAS D F++FEERG F + V ++ 
Sbjct: 385 ILLSPGCASFDQFRSFEERGDCFRQLVGDM 414 



?Z?§A?. UDP-N-acetylmuramoylalanine--D-glutamate ligase (EC 452 

MURD_S YNY3 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Synechocystis 
sp. (strain PCC 6803)] 

Score = 152 bits (383), Expect = le-35 
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Identities - 129/445 (28%), Positives = 203/445 (44%), Gaps = 22/445 (4%) 

Query: 12 WGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQ- -VEVRCGE-LDAEFLC 68 

V+GLG+SG-f+ R L R G V D -fN +L + q + +4. Q-f LD 

Sbjct : 6 VIGLGRSGIAAARVLHRDGWQVTVFDQADND-QLRHMGQPLVQEGISLKLGDRLDPVKEA 64 

Query : 69 SARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKA-PIVAITGSNAKSTVTTLV 127 

+ VSPG+ P LV A KGV 4-+G+-f+L + A P V ITG+N K4-T T+LV 
Sbjct : 65 WPERIWSPGVPWDIPLLVAAREKGVEVTGELELAWQYLHAVPWVGITGTNGKTTTTSLV 124 

Query: 12 8 GEMAVAADKRVAVGGNLGTPALDLLADD- -lELYVLELSSFQLETCDRLNAEVATVLNVS 185 

-f A GN+G A +L-f -f -f V E+SS+Q+E-f L +4- + 

Sbjct: 125 QAIFQKAGLNAPACGNIGYAACELVLQNQNYDWIVAEISSYQIESSPTLAPQIGLWTTFT 184 

Query: 186 EDHMDRYDGfmDYHLAKHRIFRGARQVVVNRADALTRPLIADTVPCWSFGLNKPDFKAFG 245 

DH+ R+ + +Y K + + V+N D -f P + -h G 

Sbjct: 185 PDHLSRHKTLENYFNIKASLLSRSAIQVLNGDDPHLHSHGPNLYPQAHWTSTQGANHLAG 244 

Query: 246 LIEEDG QKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGAL 300 

L + W+ -f + P-f K+ G HN N G+ A+ L 

Sbjct: 24 5 LCDPKQGVYLQDNWVNAFGELIAPINLFKMPGQHNQQNLLMAIAAARLAGIDKKAITETL 3 04 

Query: 3 01 KAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGAD 360 

F+G+ HR + + GV + +DSKATN + G +L+AGG+ K D 

Sbjct: 305 LTFTGVPHRLEPICTINGVQFINDSKATN YDAAEVGLSSMKGPTILIAGGEAKEGD 360 

Query: 361 FHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVR VATLDEAVRQAAELAREGD- 416 

+ + AV-hL+G A A L AV V T+ AV-i-+ ELA + + 

Sbjct: 361 DQAWLAQIRQKAVAVLLIGDAAPNFATRL-KAVGYENYEIVETMANAVQRGLELASKNNA 419 

Query: 417 -AVLIiSPACASLDMFKNFEERGRLF 44 0 

AVLLSPACAS D + 4-FEERG F 
Sbjct: 420 SAVLLSPACASFDQYNSFEERGEDF 444 



trnew CAES 012 5 Putative UDP-N- ace tylmuramoyl alanine -D-glutamate ligase 480 
[DIP1600] AA 
[Corynebacterium diphtheriae] align 

Score = 150 bits (378), Expect = 5e-35 

Identities = 129/463 (27%) , Positives = 208/463 (44%) , Gaps = 38/463 (8%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 70 

-fV G G SG+ -i- -f L G V D-H N +L L Q + 4.4-4.4- 

Sbjct : 25 LVAGAGVSGVGITQLLREMGCAVTVADS--NSAQLDKLAQQTGCQTISPADWSDGFQDY 82 

Query: 71 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPI VAITGSNAKSTV 12 3 

•f SPG +P LV A -t- G-t- + GD++L R +A + + +TG+M K-fT 

Sb j c t : 83 TWVTSPGWRPDSPLLVAAQSAGLEVIGDVELVYRLDRAEVFGPKRTWMWTGTNGKTTT 14 2 

Query: 124 TTLVGEMAVAADKRVAVGGNLGTPALDLLADD- - lELYVLELSSFQLETCDRLNAEVATV 181 

T E-l- + R A GN+G D + I++ V ELSSFQL L +V + 

Sbjct: 143 TAMLAEIMQHSGARAAAVGNIGVSVADAVRTQPRIDVLVAELSSFQLHWSSTLVPDVGIL 202 

Query: 182 LNVSEDHMDRYDGMADYHLAKHRIFRGARQV WNRADALTRPLIADTVPCWSF 234 

LN-i--f-fDH+D + A Y K + V-i- +RMPF 
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Sbjct: 2 03 LNLADDHIDWHGSFAQYAQDKAKVLAAPTAIAGFDNGHVMTETTRIQRAEDAD--PIIGF 260 

Query: 235 GLNKPDFKAFGLIEEDGQKW-LAFQFDKLLPVGE-LKIRGAHNYSNXXXXXXXGHAVGLP 292 

L +P G+ DGQ AF + -fL E ++ G ++ -f+G+ 

Sbjct: 261 TLGEPAKGMVGV--RDGQLIDCAFGDNWLRSAEGIEPAGPAGLNDALAAAAAARSMGVS 318 

Query: 2 93 FDAMLGALKAFSGLAHRCQWVRERQGVSYYDDSKAT^FVXXXXXXXXXXXXDIDGKLVLLA 352 

-f AL F HR Q V + V D+SKATN -fV +A 

Sbjct: 319 AVCIEEALSKFEVAGHRGQCVGRHREWAIDNSKATNPHAADSALAGFSS WWVA 373 

Query: 353 GGDGKGADFHDLREPVARFCRAWLLGRDAGLIAQALGMAVPLVRVAT LDE 4 03 

GG KGA+ +L A +AV LLG D -fl +P -f V + -+-DE 

Sbjct: 374 GGQLKGAEIDELIVRHAGRIKAVALLGVDRDVIEDSVRTHIPGIPVLSVSETDPRRAMDE 433 

Query: 404 AVRQAAELAREGDAVLLSPACASLDMFKNFEERGRLFAKAVEE 446 

AV + A GDA+4-L+PA ASLDM+ +RG +FA A+ + 

Sbjct: 434 AVAWSVSQAEAGDAIVLAPAAASLDMYTGMGQRGDMFATAIAQ 4 76 



trnew AAS08792 TOP -N-acetylmuramoyl alanine - -D -glut amate ligase [LJ0971] 460 AA 
[Lactobacillus johnsonii] 

align 



Score = 149 bits (377) , Expect = 7e-35 

Identities = 129/457 (28%) , Positives = 207/457 (45%) , Gaps = 32/457 (7%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 70 

+ ++GLGKSG S+ + L4-G +D4-+ + VVG E 

Sbjct: 13 LILGLGKSGFSVAKLLLKLGAKLTLNDKKDLSNDDRAAELGKLGVRVISGYHPVEIFDEE 72 

Query: 71 RELYV--SPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAPIVAITGSNAKSTVTTLVG 12 8 

+ Y+ +PG+ P + +A + + + ++ ++AP V +TGSM K+T L 

Sbjct : 73 KFDYLVKNPGIPYENPMVEKAEKLDIPVITEPEIALNVSEAPYVCVTGSNGKTTTVMLTQ 132 

Query: 129 E MAVAADKRVAVGGNLGTPALDLL- -ADDIELYVLELSSFQLETCDRLNAEVATV 181 

++ AVG N+G P +++ A +L V+E+SSFQL . + +VA + 

Sbjct: 133 RIMDHNLSKNGGHAYAVG-NIGVPISEWEKATSKDLLWEMSSFQLLGVTDIKPKVAAI 191 

Query: 182 LNVSED-HMDRYDGMADYHLAKHRIFRGARQVYVNRADALTRPLIADTVPCWSFGLNKPD 24 0 

+ + + + H+D + +Y AK RI + Q A+ -i- ++ L+K 
Sbjct: 192 VDIYNNVHLDYHKTFDNYVEAKLRITQSQDQDDYFIANFDQKNILEKE LDKTK 244 

Query: 241 FKAFGLIEED GQKWLAFQFDK-LLPVGELKIRGAHNYSNXXXXXXXGHAVGLP 2 92 

K ED G -f+L + D + -h-fKI G HN N +G 

Sbjct: 245 AKVQTFSETDKTADYFIGDEYLESICDDHHIMKISDIKIPGIHNQQNCLVAIAISKLMGAD 304 

Query: 2 93 FDAMLGALKAFSGLAHRCQVA^ERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLA 352 

+ AL F4-G HR Q+V Y+DSK+TN+ VL-fA 
Sbjct: 305 DSDIQYALSTFTGATHRLQYVMTYNDRKIYNDSKSTNIEAATVAIPSFKEPE VLIA 360 

Query: 353 GGDGKGADFHDLREPVARFCRAWLLGRDAGLIAQALGNA- -VPLVRVATLDEAVRQAAE 410 

GG -fG F L + +-h+VL G L+A A A +V V TL EAV +A E 

Sbjct: 361 GGLDRGFMFDSLVPLFKKHVKSIVLYGETKYLLADAARKAGIKDIVIVNTLQEAVPRAYE 420 

Query: 411 LAREGDAVLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

L+ GD -fL SPACAS D F FEERG F K ++EL 
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Sbjct: 421 LSEAGDVILFSPACASWDQFNTFEERGDFFVKFIKEL 457 



trnew CAE77734 MurD protein (EC 6-3.2,9) [MURD] [Bdellovibrio 418 
bacteriovorus] AA 

align 

Score = 148 bits (373), Expect = 2e-34 

Identities - 128/444 (28%), Positives = 197/444 (43%), Gaps = 43/444 (9%) 

Query : 15 LGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSARE- - 72 

+GKSG + RLG P+T4^ +R D + L + + 
Sbjct: 1 MGKSGEAAKRLLTLAG HAPESILTFDGKLESAQFR DPQVLMNQKPGT 47 

Query: 73 LYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAKAP-IVAITGSNAKSTVTTLVGEMA 131 

L VSPG-I- L + + A GV+I+ L + +TGS KST +-f+G 

Sbjct : 48 LWSPGVPLASAWIQDARKNGVQITSELSLACATLETEKMIGVTGSVGKSTTVSILGAGL 107 

Query: 132 VAADKRVAVGGNLGTPALDLLADDIE LYVLELSSFQLETCDRLNAEVATVLNV 184 

A K VGGNLGTP D AD IE +LELSS+QLE C+ L-l- + + + + 

Sbjct: 108 EAFSKTGFVGGNLGTPFADYAADVIEGKRPRADWVILELSSYQLENCEGLSLDYSAITYL 167 

Query: 185 SEDHMDRYDGMADYHLAKHRIFRGARQVWNRADALTRPLIADTVPCWSFGLNKPDFKAF 244 

+ -I-H++RYD + Y+ K +1 + ++ + D V + K 

Sbjct: 168 TSNHLERYDNLQHYYDTKWKILSLTKDALLLNREG GDLVEYFHKNGQPEQVK- - 219 

Query: 245 GLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDANLGALKAFS 3 04 

+ 1 + + Q +K +G4- HN N + P A+ G H-K+F 

Sbjct: 220 -IISRSDKMLTSLQLEKAQLIGQ HNQDNLALASALALSAKWPASAIEG-MKSFK 271 

Query: 305 GLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDID- -GKLVLLAGGDGKGADFH 362 

GL HR +• V +G+ + +DSKAT + + G+L LL GG K + 

Sbjct: 272 GLVHRLESVGTYKGIRFINDSKATAMDSVLIATAAAHDTLSKPGRLWLLLGGRDKNLPWQ 331 

Query: 3 63 DLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREGDAVLLSP 4 22 

DL4- V G -f lAQ + +P A L EA+ A+ GD VLLSP 

Sbjct: 332 DLKALGNLKDIEFVFFG-ECREIAQTK-STLPGRSFARLGEALCDILGSAKPGDTVLLSP 389 

Query: 42 3 ACASLDMFKNFEERGRLFAKAVEE 446 

SLD FK+FE+RG F K V E 
Sbjct: 3 90 GGTSLDEFKSFEDRGNYFKKCVSE 413 



Q7V5V5 UDP-N-acetylmuramoylalanine--D-glutainate ligase (EC 6.3.2.9) 460 
[MURD] AA 
[Prochlorococcus marinus (strain MIT 9313)] align 

Score = 147 bits (371) , Expect = 3e-34 

Identities = 131/467 (28%), Positives = 208/467 (44%), Gaps - 50/467 (10%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRA- -QYPQVEVRCG ELDA- 64 

+WGLG+SG+ R L G V++ R PL+LA+ +VG EL++ 
Sbjct: 5 VWGLGRSGIGAARLLQAEGHQVTVLE-RSIEPHLQSLAADLRLQGIAVELGKPLELNSF 63 

Query: 65 -EFLCSARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFARE-AKAPIVAITGSNAKST 122 
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L + -i-SPG++ P L +G+ I G++ + R + p +AITG+N K+T 

Sbjct : 64 IPLLDQLDAWISPGIAWDHPTLTALRQRGIDIDGEMAVAWRSLSHLPWIAITGTNGKTT 123 

Query: 123 VTTLVGEIVIAVAADKRVAVGGNLGTPALDLL ADDIELYVLELSSFQLETCDRLN 175 

VT L+ + + R +GGN+G A ++ A + V+ELSS+Q+E + 

Sbjct: 124 VTHLLNHVLESNGLRAPMGGNVGHAAAEVALKWRQPNAQRPDWLVMELSSYQIEAAPEIA 183 

Query: 176 AEVATVLNVSEDHMDRYDGMADYHLAKHRIFRGARQVWNRADALTRPLIADTVPCWSFG 23 5 

+ N-f-H DH++R+ + Y K + + +ND P+ WG 
Sbjct: 184 PRMGIWTNLTPDHLERHGTLDAYRTIKRGLLERSEIRIFNGDD PDLRSQRSSWDKG 239 

Query: 236 L NKPDF- -KAFGLIEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXX 2 82 

L DF A GL+ E L L + G HN N 

Sbjct: 240 LWVSSEGPGTANHRADFWIDAEGLVREPQ GALFAASALAMPGQHNLQNLLLV 291 

Query: 2 83 XXXGHAVGLPFDANLGALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXX 342 

GLP A-f -i-L++F G-h HR + + Q -l-S Y+DSKATN 
Sbjct: 2 92 TAAARQTGLPAKAIEASLRSFPGVPHRLEQLGHIQQMSVYNDSKATNYDAACVGLKA- - - 34 8 

Query: 343 DIDGKLVLLAGGDGKGADFHDLREPVARFCRAWLLGRDAGLIAQAL GNAVPLVRVA 399 

+ V+LAGG K D + 4- AV+L GA"i- + + G+L + 

Sbjct: 34 9 -VPPPAWLAGGQTKQGDASGWLKQLDQNACAVILFGAGASELQELIKTSGFSGELHCCS 4 07 

Query: 4 00 TLDEAVRQAAELA- -REGDAVLLSPACASLDMFKNFEERGRLFAKAV 444 

L+ AV A L R+ +LLSPACAS D + + + FE RG F -f 
Sbjct: 408 NLNAAVTLAIPLGVERQAACLLLSPACASFDQYQDFEARGEHFRSLI 454 



sp Q8G4Q6 UDP-N-acetylmuramoylalanine--D-glutamate ligase (EC 481 

MURD_BIFLO 6,3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 

(D-glutamic acid adding enzyme) [MTOD] [Bifidobacterium 

longum] 

Score = 147 bits (370) , Expect = 4e-34 

Identities = 134/494 (27%) , Positives = 208/494 (41%) , Gaps = 79/494 (15%) 

Query: 6 SDHFRIWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAE 65 

+D GLG SG SL L RG A/D R+ +L + +V 4-D 

Sbjct: 4 ADKTWIAGLGVSGTSLAEVLRERGTHVIGVDERKPEADLHSFD DVDWDHVDY- 56 

Query: 66 FLCSARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAK APIVAITG 116 

+ SP -f- RTP + + +A +G4^ + FA + AP + ITG 

Sbjct: 57 VMSSPVFNPRTPFVLEAQRRGIPVMSEVE-FAWQLRVNNERTGTPAPWIGITG 108 

Query: 117 SNAKSTVTTLVGEMAVAADKRVAVGGNLGTPALDLLADDI ELYVLELSSFQLET 170 

-fM K^-f T -f EM A GN+ + + ■+■ +ELSSFQL 

Sbjct: 109 TMGKTSTTEMTSEMLTACGLDAPTAGNIASGDMSMSLSRCATNPQHDVLCVELSSFQLHF 168 

Query: 171 CDRLNAEVATVLNVSEDHMDRYDGMADYHLAKHRIFRGA-RQVWNRADALTRPLIADTV 22 9 

D L + A + N+++DH+D + G +Y K ++F A R +V N DA L A+ 
Sbjct: 169 TDSLALDCAAITNIADDHLDWHGGRENYAADKSKVFHNAKRAIVYNAQDAKVSELAAEAQ 228 

Query: 230 PC WSFGLNKPDFKAFGLIEEDGQKWLA FQFDKLL-P 264 

F L P G+ EDG W+ F L P 

Sbjct: 22 9 TAEGCRKVGFTLEAPQAGQIGI - -EDG- -WIVDRSGVAGGAVGESVRLAAITDFTHLAEP 2 84 
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Query: 265 VGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGLAHRCQWVRERQ GVS 32 0 

G L H ++ +G D Li AL +F HR + V E V 

Sbjct: 285 DGSLY PHLVADVLTALALVLGLGADRDTALKALTSFKPGGHRIETVAEAAVEGGSVR 341 

Query: 321 YYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLREPVARFCRAWLLGR 380 

+ DDSKATN ++ +AGG KG+ F DL + A +A V++G+ 

Sbjct: 342 FVDDSKATNGHAARASLSSFPAK SVIWIAGGLAKGSRFEDLVKDQAHTIKAAVIIGK 398 

Query: 3 81 DAGLIAQALGNAVPLVRV ATLDEAVRQAAELAREGDAVLLSPACASLDMFK 431 

D + -fA -f P -f V -fD AV A GD VL+ + PACAS4-D FK 

Sbjct: 399 DQQPMIEAFASQAPDIPVTIIDPEDNDTVMDRAVEACGTYAAAGDIVLMAPACASMDQFK 458 

Query: 432 NFEERGRLFAKAVE 445 

+ + +RG FA A 4- 
Sbjct: 459 SYADRGNRFAAAAK 472 



sp Q9RRJ4 TOP -N-acetylinuramoylalanine--D -glut amate ligase (EC 457 

MURD_DEIRA 6.3.2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 
(D-glutamic acid adding enzyme) [MURD] [Deinococcus 
radiodurans] 

Score = 145 bits (367) , Expect = le-33 

Identities = 133/453 (29%) , Positives = 200/453 (43%) , Gaps = 50/453 (11%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 70 

+ + GLG+SG + +L G4- D R P -t- A +R + G A+ + 

Sbjct: 2 8 LIYGLGRSGRGVAHFLHGEGVSAFWHDLRPAPEDEALMR QLGHRQADLGGTY 79 

Query : 71 RELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAR-EAKAPIVAITGSNAKSTVTTLVGE 12 9 

■f -fPG+ + L A -fG I G-i-H L AR + P+V ITG-f K + T L+ + 
Sbjct: 80 DLWAAPGVPIDHRDLRVLAGRGAEIIGEVALAARLRPELPMVGITGTAGKGSTTVLIAQ 13 9 

Query: 130 MAVAADKRVAVGGMLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSEDHM 18 9 

+ A R GGN-f P LD4--f DD E-f V+ELSSFQLE L VA + N+ DH-f 
Sbjct: 140 LLRACGLRAREGGNIDPPLLDW-DDAEVAWELSSFQLERVPGLRLPVAVITNLGVDHL 198 

Query: 190 DRYDGMADYHLAKHRIFRGAR- -QVWNRADALTRPLIADTVPCWSFGLNKPDFKAFGLI 247 

DR+ + YH AK I G + V+V AD L P A TV F L 

Sbjct: 199 DRHGSVETYHAAKLNITAGQQSGDVLVRPAD-LPVPTRAQTV TFTPERLC 247 

Query: 24 8 EEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHA VGLPFD- -AMLGALK 301 

DGQ •f-^'LPV +L G H +N A -fG D + AL4- 

Sbjct: 248 LRDGQ EVLPVADLP-PGVHP-ANAAAALLAAEALLRHLGRAVDPAVLADALR 297 

Query: 302 AFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADF 361 

A + R + V+ V + +DS AT I L GG KGA+ 

Sbjct: 298 AAQPVKGRFETVGQLGEVGFIEDSIATRTIAVESALRQARPPI AWLVGGRDKGAEL 353 

Query: 362 HDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVATLDEAVRQAAELAREG 415 

LR Vh- G D -hA+ LG + + + T DE++ +A E 

Sbjct: 354 APLRAAAEGRVTRVIAFGEDGEALARDLGLPFEVIKAETGDESMDRAVRAGWEALGGAGG 413 

Query: 416 -DAVLLSPACASLDMFKNFEERGRLFAKAVEEL 447 
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VLL+P S D F+++++RG F +AV+ L 
Sbjct: 414 TGTVLLAPVGTSFDQFRDYQQRGASFRRAVQAL 446 



Q8F7V4 XJDP-N-acetylmurainoylalanine--D-glutamate ligase (EC 463 

MURD_LEPIN 6.3 •2.9) AA 

(UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase) align 

(D-glutamic acid adding enzyme) [MURD] [Leptospira 

interrogans] 

Score = 143 bits (360), Expect = 6e-33 

Identities = 130/460 (28%), Positives = 204/460 (44%), Gaps - 40/460 (8%) 

Query: 11 IWGLGKSGMSLVRYLARRGLPFAWDTRENPPELATLRAQYPQVEVRCGELDAEFLCSA 70 

-fV+G G SG S + +L + D +N PE T+ +P + + L 

Sbjct: 13 LVLGGGISGNSALNFLISEKAQPILCD--QNQPE-RTWPFFPD NIPPQSLPEV 63 

Query : 71 RELYVSPGLSLRTPALVQAAAKGVRISGDXDLFAREAKAPIVAITGSNAKSTVTTLVGEM 13 0 

+ SPG+ PL AA K + 4- 4-IDL K I-i- ITG+-f KST T-f-L+ + 

Sbjct : 64 SLVIKSPGILPTHPILSYAADKKIPWSEIDLGRYFFKGKIIGITGTDGKSTTTSLIAHL 12 3 

Query: 131 AVAADKRVAVGGNLGTPALDLLADDIELYVLELSSFQLETCDRLNAEVATVLNVSEDHMD 190 

+ + GGNLG P + I L VLELSS+QLE L+ +V-f LN+-f DH+-f 

Sbjct: 124 LKESFPDLKEGGNLGIPFTSFCKESISLAVLELSSYQLEDSSPLHLDVSVFLNLASDHLE 183 

Query: 191 RYDGMADYHLAKHRI - -FRGARQVWNRADALTRPLIADTVPC- -WSFGLNKPDFKAFGL 246 

R+ M +Y AK +1 + ++ R L + + C SFG D AF 

Sbjct: 184 RHKTMENYFQAKLKIADLSNSNHTLIVSEKIKERILNSISYQCKLLSFG-KTSDSNAF-- 240 

Query: 24 7 lEEDGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXXXXXGHAVGLPFDAMLGALKAFSGL 3 06 

++E+ K +F + -H -f 4- G HN N +G +++ + F GL 

Sbjct: 241 LDENSLKIKTSKF--VYDISKFYLPGTHNRENLAASILAAEEIGGKPESIQTRIPLFRGL 298 

Query: 307 AHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXXDIDGKLVLLAGGDGKGADFHDLRE 366 

HR Q E-f- G-hS-H 4-DSK+TN4- +ID + L+ GG K D L 

Sbjct: 299 PHRFQIAGEKLGISFINDSKSTNL-HSMLAGMATWKNID-QTCLILGGRPKQEDLKPLYN 356 

Query: 367 PVARFCRAWLLGRDAGLIAQALGNAV- -PLVRVATLDEAVRQAAE L 411 

+ R WL G -f N + L V L + + + + 

Sbjct: 357 FLIRGIGCWLFGEARATWESGIKNIIGEKLYCVENLNDTFEIFKKGNIFPVPGLNKDII 416 

Query: 412 AREGDAV LLSPACASLDMFKNFEERGRLFAKAVEE 446 

R D++ + SPACAS D +KNFEERG F V + 

Sbjct: 417 IRLSDSISISSFVFSPACASFDQYKNFEERGNHFLSLVND 456 



Q83HK0 UDP-N-acetylmurainoylalanine--D-gliitamate ligase [MURD] 480 
[Tropheryma AA 
whipplei (strain TW08/27) (Whipple's bacillus)] align 

Score = 142 bits (359) , Expect = 8e-33 

Identities = 127/467 (27%) , Positives = 203/467 (43%) , Gaps = 42/467 (8%) 

Query: 12 WGLGKSGMSLVRYLARRGLPFAW DTRENPPELATLRAQYPQVEVRCGELDAEFL 67 

++G+G SG + L G+ V TR N L + A+Y C LD 
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Sbjct: 21 ILGIGVSGFAAADSLRELGVDVTVYAPEKHTRYNKL-LDAIGARYV CAYLDELCE 74 

Query: 68 CSARELYVSPGLSLRTPALVQAAAKGVRISGDIDLFAREAK APIVAITGSNAKSTV 123 

+ VSPG+S P + + -f + I +I+L R P + ITG-fN K+T 

Sbjct: 75 VDVDFIWSPGISPDNPVIKRLRDRQIPILSEIELAWRVRDKVNTCPWILITGTNGKTTT 134 

Query: 124 TTLVGEMAVAADKRVAVGGNLGTPALDLLADD- -lELYVLELSSFQLETCDR LNA 176 

L G M RVAV GN+GTP LD + + + +V+ELSSFQL 

Sbjct: 135 ALLTGSMLAKDGARVAVCGNIGTPVLDAVRNPKGFDYFWELSSFQLSLLPMHGNGAVKG 194 

Query: 177 EVATVLNVSEDHMDRYDGMADYHLAKHRIFRGARQVWNRAD ALTRPLIADTVP 230 

+ +N+ EDH-f-f 4- Y-f AK G V D -f -f -fA V 

Sbjct: 195 FSSACVNLDEDHLEWHGAKELYYRAKSRVYHGTTGFCVYNLDDEETKKMVEQACVARNVR 254 

Query: 231 CWSFGLNKPDFKAFGLIEE DGQKWLAFQFDKLLPVGELKIRGAHNYSNXXXX 2 82 

FGL PD G+++ +K A + + + + K+ H S+ 

Sbjct: 255 AIGFGLCVPDVGQVGIVDGILCDRAFLSARKDSALEITSVEKLEKNKLSMRHIISDVLCA 314 

Query: 2 83 XXXGHAVGLPFDAMLGALKAFSGLAHRCQWVRERQGVSYYDDSKATNVXXXXXXXXXXXX 342 

+V ++ AL F HR -f V -f GV -f +DSKATO 

Sbjct: 315 VALARSVETNPLSISRALDEFCLSPHRTEWAKEMGVMWVNDSKATNPHAVIASLSNFS- 373 

Query: 343 DIDGKLVLLAGGDGKGADFHDLREPVARFCRAWLLGRDAGLIAQALGNAVPLVRVAT- - 400 

+++L+ GG KG D + + +AVV++G++ + + + + 

Sbjct: 374 RVILIFGGLMKGVDVSGIFDRFYETIKAVWIGKNQSFVGNIKCKKIVCIPDSNDP 429 

Query: 4 01 LDEAVRQAAELAREGDAVLLSPACASLDMFKNFEERGRLFAKAVEEL 447 

4- EAV A LA GD VLLSP +S D F-f-f+E RG F AV-I-+L 
Sbjct: 430 MSEAVAAADLLATPGDTVLLSPGGSSFDQFESYEHRGNCFINAVKDL 476 



Database: EXPASY/UniProt 

Posted date: Mar 28, 2004 3:51 AM 
Number of letters in database: 454,374,568 
Number of sequences in database: 1,423,080 

Lambda K H 

0.322 0.138 0.401 

Gapped 

Lambda K H 

0.267 0.0410 0.140 



Matrix: BLOSUM62 

Gap Penalties: Existence: 11, Extension: 1 

length of query: 448 

length of database: 454,374,568 

effective HSP length: 127 

effective length of query: 321 

effective length of database: 273,643,408 

effective search space: 87839533968 

effective search space used: 87839533968 

T: 11 

A: 40 

XI: 16 (7.4 bits) 
X2: 38 (14.6 bits) 
X3: 64 (24.7 bits) 
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SI: 41 (21.9 bits) 
32 : 74 (33 . 1 bits) 



I ^ExPASy Home page | Site Map" Search ExPASy 



Contact us 



Proteomics tools 



Swiss-Prot I 
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IPB004101: Mur_ligase_C 

Cytoplasmic peptidoglycan synthetases, C-terminal 
o Introduction 

o Block number IPB0041 0 1 A 
o Block number IPB004101B 

o InterPro entry IPR004101 (source of sequences used to make blocks) 

o Block Maps. [ Graphical Map ] [ Text Map] [Map Positions ] [ About Maps ] 

o Logos. [ About Logos ] 

Select display format: [GIF] [PDF] [Postscript] 

o Tree from blocks alignment. [ About Trees ] [ About Pro Web Tree Viewer ] 
[Data] [ Pro Web TreeViewer ] [ XBitmap ] [ GIF ] [PDF] [ Postscript ] [ Newick ] 

o Structures 

o Search blocks vs other databases: 

■ COBBLER sequence and BLAST searches [ About COBBLER ] 

■ MAST Search of all blocks vs a sequence database [ About MAST ] 

■ LAMA search of all blocks vs a blocks database [ About LAMA ] 

o CODEHOP to design PCR primers from blocks [ About CODEHOP ] 
o SIFT to predict amino acid substitutions in blocks [ About SIFT ] 
o Re-format blocks as a multiple aUgnment 



Blocks+ Database, Version 14.0, 1 October 2003 
Copyright 2003 by Fred Hutchinson Cancer Research Center 
1100 Fairview AV N, Seattle, WA 98109, USA 
Please cite: S Henikoff & JG Henikoff (1991) Automated assembly of 
protein blocks for database searching. Nucleic Acids Res. 19:6565-6572. 



[Reliirn to top] 

Block IPB004101A 

ID Mur_ligase_C; BLOCK 

AC IPB004101A; distance from previous block= (22 , 577) 
DE Cytoplasmic peptidoglycan synthetases, C-terminal 
BL NDH; width=13 ; seqs=403; 99.5%=785; strength=1114 
FOLC BACSU|QQ5865 ( 164) VITSIGHDHMNIL 5 

FOLC CAEEL|Q0 9509 ( 2 09) GVTTLDYDHMSIL 7 



http://blocks.fhcrc.org^locks-bin/getblock.sh?IPB004101 
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FOLC 


ECOLI 


1 P08192 


{ 165) 


WTSIALDHTDWL 


3 


FOLC 


HUMAN 


IQ05932 


( 220) 


GVSSLGIDHTSLL 


9 


FOLC 


LACCA 


|P15925 


( 162) 


VLTEVALDHQKLL 


18 


FOLE 


YEAST 


Q08645 


( 254) 


GVTLLGIDHTFML 


27 


MURC 


BORBU 


051757 


( 187) 


ILTNVDYEHVDFF 


5 


MURC 


CHLTE 


Q8KGD5 


( 182) 


VLNSLESEHMDTY 


5 


MURC 


CORGL 


P94335 


( 191) 


WTNVEPDHLDFF 


2 


MURC 


DEIRA 


Q9RWN9 


( 204) 


VFTNAEDDHVGGE 


23 


MURC 


HELPJ 


Q9ZLL2 


( 182) 


IVPNTEPEHLEHY 


17 


MURC 


PORGI 


Q51831 


( 180) 


IITSADPDHMDIY 


5 


MURC 


STRCO 


Q9X827 


( 182) 


IVLNVELDHHANY 


21 


MURC 


TREPA 


083361 


( 188) 


VLTSVEHDHQDYY 


5 


MURD 


BORBU 


051532 


( 184) 


IITNVYNDHQNYY 


13 


MURD 


BUCAI 


P57313 


( 177) 


VILNISEDHINRY 


4 


MURD 


MYCLE 


P57995 


( 191) 


WLNIAEDHLDWH 


2 


MURD 


STAAM 


033595 


( 184) 


IITNIYSAHLDYH 


7 


MURD 


SYNY3 


P73668 


( 179) 


LWTTFTPDHLSRH 


16 


MURD 


TREPA 


083873 


( 203) 


IMTPIMADHQNWY 


9 


MURE 


BORBU 


051219 


( 210) 


VFTNIGHEHLEFH 


4 


MURE 


DEIRA 


Q9RXL3 


( 203) 


VWTHLSSEHLDFH 


16 


MURE 


LACLA 


Q9CEN1 


{ 205) 


VFLNISPDHIGPV 


11 


MURE 


TREPA 


083903 


( 205) 


VCMNVRHEHLEFH 


15 


MURF 


BACSU 


P96613 


( 186) 


VITNIGESHMQDL 


9 


MURF 


MYCLE 


069556 


( 211) 


WLNVGTAHLGEF 


5 


MURF 


RICCN 


Q92H60 


( 179) 


MITNISEAHLEFF 


5 


MURF 


SYNY3 1 


P45450 


( 189) 


LITNVGTAHIGLL 


5 


068388 




( 185) 


VITNLMPTHLDYH 


5 


CPHA 


ANASP| 


P58572 


{ 576) 


WLNVAADHLGIG 


4 


CPHA 


CYAA5 1 


Q9KGY4 


( 578) 


IVLNVAADHLGLG 


5 


CPHA 


SYNY8 1 


P56947 


( 578) 


WLNVAEDHLGLG 


5 


MPL EC0LI|P3 7773 


( 182) 


ILNNLEFDHADIF 


4 
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MPL HAEIN|] 


P43948 


( 183) 


IVNNISFDHADIF 


3 




PTTT.DM 


IQ9Z701 


( 175) 


VITNIDNEHLNNY 


9 






IQ8UDM9 


( 179) 


VITNIDPEHLDHY 


3 






|Q8YM75 


( 205) 


IITNIELDHPDHY 


3 


MTTPP 


ZiOTTZiP 


1 067373 


( 178) 


VITNVDKEHLDFY 


6 


MTTPP 


T5PTTMP 


IQ8YI65 


( 179) 


WTNIDPEHLDHY 


3 




PTTPA T 


1 P57310 


( 190) 


IVTNIEPDHIDHY 


3 


MTTPP 




IQ9PNN7 


( 170) 


IVTNAEAEHLDHY 


6 


MTTPP 


PATTPP 


Q9A5A6 


( 184) 


IVTNIDAEHLDHW 


19 


MTTPP 


PT.OQTi 


IQ97E89 


( 183) 


VILNIDADHLDYY 


2 


fyTTTPP 


PPOT.*^ 


IQ8X9Y7 


( 191) 


IVTNIEADHMDTY 


3 


MTTPP 


PTTQMKT 
r UolMlM 


1 Q8RDQ2 


( 179) 


VITNIDADHLDVH 


3 


MTTPP 




1 P45066 


( 190) 


WTNMEPDHMDTY 


28 


MTTPP 


MVPT.P 


1 P57994 


( 187) 


WTNIDSDHLDFY 


2 


MTTPP 




IQ9K0Y1 


( 178) 


WTNIDEDHMDTY 


3 


MTTPP 


DA CMTT 


! P57818 


( 196) 


WTNIEPDHMETY 


3 


MTTPP 


Ir o Hi M. Ill 


Q9HW02 


( 187) 


WTNIDADHMATY 


3 


MTTPP 


P AT.QH 


Q8XVI8 


( 177) 


VITNIDADHMDTY 


3 


MTTPP 


PTTTMP 


Q92NM0 


( 179) 


WTNIDPEHLDHY 


3 


MTTPP 


P TPPP 


Q9ZDS8 


( 185) 


IITNIDPEHLDYY 


2 


MURC 


SALT I 


Q8Z9G8 


( 191) 


IVTNIEADHMDTY 


3 


MURC 


SYNY3 


P74528 


( 229) 


IVTNIELDHPDHY 


3 


MTTRT 


TTTPTTJ 
± nxj J. iM 






\7TJ U^/nQPitTT r»vp 




MTTPP 


'^T'TPPTT 
V j.ov_n 


Q9KPG8 


( 194) 


IVTNIEADHMDTY 


3 


MURC 




Q8PPA7 


( 187) 


VITNIDADHLENY 


3 


MTTPP 




Q9PF80 


( 187) 


WTNIDADHLENY 


3 


MURC 


YERPE 


Q8ZIE8 


( 191) 


IVTNIEADHMDTY 


3 


MUEl 




Q97H84 


( 197) 


IFTNLTQDHLDFH 


2 


MURE 


AGRT5 


Q8UDM3 


( 197) 


GFTNLGRDHMDYH 


4 


MURE 


ANASP 


Q8YWF0 


( 203) 


VFSNLTQDHLDYH 


4 


MURE 


ADTTAF 


067631 


( 195) 


LFTNLSQDHLDYH 


2 


MURE 


RAPCITT 


Q03523 


( 196) 


VFTNLTQDHLDYH 


2 


MURE 


RRTTMP 


Q8YI71 


( 206) 


AFTNLGRDHMDYH 


3 


MURE 


BUCAI 


P57316 


( 203) 


IFTNLTQDHLDYH 


2 


MTTPP 




069290 


( 154) 


IFTNITQDHLDFH 


2 


MURE 


PATTPR 


Q9A595 


( 197) 


GFTNFTQDHLDYH 


5 


MURE 




Q8KGC9 


( 211) 


VFTNLTPEHLDFH 


3 


MTTPP 


PT.OPP 


Q8XJ99 


( 197) 


IFTNLTRDHLDFH 


2 


MURE 


PPnR7 


Q8X9Z2 


( 202) 


VFTNLSRDHLDYH 


2 


MTTPF 


PTTCIKTM 


Q8R635 


( 193) 


LFTNLTQDHLDYH 


3 


MURE 


RAPTT^J 
rii-i.i!j 


P45060 


( 200) 


IFTNLTRDHLDYH 


2 


MURE 


HELP J 


Q9ZJC6 


( 162) 


ILTNITSDHLDFH 


3 


MTTPP 


Jj ± O ± IN 


Q92 9X9 


( 195) 


VFMNLSQDHLDYH 


7 


MURE 


MYCTU 


006219 


( 240) 


AFTNLSRDHLDFH 


3 


MTTPP 




Q9JSZ0 


( 201) 


IFTNLTRDHLDYH 


2 


MURE 


PAQMTT 


P57815 


( 200) 


IFTNLSRDHLDYH 


2 


MTTPP 


DCP AP 


Q59650 


( 195) 


VFTNLSRDHLDYH 


2 






Q8XVI2 


( 212) 


LFTNLTQDHLDYH 


3 


MURE 




Q92NL6 


( 199) 


AFTNLGRDHMDYH 


3 


MTTPP 


P TPDP 


005954 


( 189) 


SFTSFSQDHLDYH 


11 


MTTPP 


CAT.TT 


Q8Z9H3 


( 203) 


VFTNLSRDHLDYH 


2 


MURE 


STAAM 


Q99V74 


( 197) 


IFSNLTQDHLDFH 


4 


MURE 


STRCO 


Q9S2W7 


{ 211) 


VFTNLSPEHMEFH 


3 


MURE 


SYNY3 


Q55469 


( 213) 


VFTNLTQDHLDFH 


2 


MURE 


THETN 1 


Q8R9G2 


( 206) 


VFTNLSQDHLDFH 


2 


MURE 


vibchI 


Q9X6N4 


( 206) 


VFSNLSRDHLDYH 


4 


MURE 


XANACi 


Q8PPB2 


( 198) 


VFTNLTRDHLDYH 


2 


MURE 


XYLFA 1 


Q9PF85 


( 198) 


VFTNLTRDHLDYH 


2 



http ://blocks.fhcrc.org/blocks-bin/getblock.sh?IPB004 1 0 1 



Blocks for IPB004101 



Page 4 of 17 



MURE 


YERPE 


IQ8ZIF4 


( 198) 


VFTNLSRDHLDYH 


2 


MURE 


ZYMMO 


Q9RNM2 


( 197) 


AFTSFSRDHLDYH 


5 


MURC 


BACHD 


IQ9K7W1 


( 167) 


IMTNIDFDHPDYF 


5 


MURC 


LISIN 


1 Q92BA4 


( 167) 


IMTNIDWDHPDYF 


10 


MURC 


STAAM 


IQ99TC4 


( 167) 


IMTNIDFDHPDYF 


5 


MURD 


ECOLI 


IP14900 


( 175) 


TILNVTEDHMDRY 


4 


MURD 


HAEIN 


1 P45063 


( 176) 


TVLNVTEDHMDRY 


4 


MURD 


RICPR 


IQ9ZDC2 


( 174) 


VLLNITPDHLDRY 


3 


CPHA 


ANAVA 


IO86109 


( 576) 


WLNVAADHLGIG 


4 


CPHA 


SYNY3 


IP73833 


( 578) 


WLNVAADHLGLG 


5 


MUDD 


CHLMU 


IQ9PLG1 


( 173) 


VITNIDDEHLSNF 


5 


MUDD 


CHLTR 


1084767 


( 174) 


VITNIDDEHLSNF 


5 


MURC 


BACSU 


■P40778 


( 167) 


IMTNIDFDHPDYF 


5 


MURC 


BUCAP 


051926 


( 189) 


IITNIEPDHIDNY 


3 


MURC 


ECOLI 


P17952 


( 191) 


IVTNIEADHMDTY 


3 


MURC 


HELPY 


025340 


( 182) 


IVPNTEPEHLEHY 


17 


MURC 


LISMO 


Q8Y6S8 


( 167) 


IMTNIDWDHPDYF 


10 


MURC 


MYCTU 


006225 


( 187) 


VITNIESDHLDFY 


2 


MURC 


RHILO 


Q98KB4 


( 179) 


WTNIDPEHLDHY 


3 


MURC 


RICCN 


Q92IT9 


( 185) 


IITNIDPEHLDYY 


2 


MURC 


SALTY 


Q8ZRU2 


( 191) 


IVTNIEADHMDTY 


3 


MURC 


STAAU 


031211 


( 167) 


IMTNIDFDHPDYF 


5 


MURC 


STRP3 


Q8K8J5 


( 168) 


IITNIDFDHPDYF 


3 


MURC 


STRP8 


Q8P2E1 


( 168) 


IITNIDFDHPDYF 


3 


MURC 


STRPN 


Q97PS8 


( 169) 


IITNIDFDHPDYF 


3 


MURC 


STRPY 


Q9A1C7 


( 168) 


IITNIDFDHPDYF 


3 


MURC 


THEMA 


Q9WY73 


( 174) 


IITNARGDHLENY 


21 


MURC 


XANCP 


Q8PCJ9 


( 187) 


VITNIDADHLENY 


3 


MURD 


BUCAP 


Q8K9T2 


( 177) 


WLNITEDHLDRY 


2 


MURD 


ENTFA 


007108 


( 187) 


VITNIFEAHLDYH 


4 


MURD 


ENTHR 


007669 


( 191) 


WTNIYEAHIDYH 


7 


MURD 


MYCTU 


006222 


( 184) 


AVLNIAEDHLDWH 


3 


MURE 


BACHD 


Q9K9S4 


( 196) 


VFSNLTPDHLDYH 


4 


MURE 


BUCAP 


085298 


( 203) 


IFTNLTQDHLDYH 


2 


MURE 


CHLMU 


Q9PKC6 


( 199) 


VLTNVSLDHLDFH 


2 


MURE 


CHLPN 


Q9Z8C5 


( 196) 


VLTNITLDHLDFH 


2 


MURE 


CHLTR 


084271 


( 196) 


VLTNITSDHLDFH 


3 


MURE 


CLOAB 


Q97FC1 


( 201) 


VFTNLSQDHLDEH 


3 


MURE 


ECOLI 


P22188 


{ 202) 


VFTNLSRDHLDYH 


2 


MURE 


HELPY 


026027 


( 162) 


ILTNITSDHLDFH 


3 


MURE 


LISMO 


Q8Y5L9 


( 195) 


VFMNLSQDHLDYH 


7 


MURE 


MYCLE 


069557 


( 226) 


GFTNLSRDHLDFH 


3 


MURE 


NEIMB 


Q9K0Y9 


( 201) 


IFTNLTRDHLDYH 


2 


MURE 


RHILO 


Q98KA8 


( 195) 


GFTNLGRDHMDYH 


4 


MURE 


RICCN 


Q92H59 


( 189) 


CFTSFSQDHLDYH 


8 


MURE 


SALTY 


Q8ZRU7 


( 203) 


VFTNLSRDHLDYH 


2 


MURE 


STAAU 


086491 


( 196) 


IFSNLTQDHLDFH 


4 


MURE 


STAAW 


Q8NXC2 


( 197) 


IFSNLTQDHLDFH 


4 


MURE 


STRP3 


Q8K8H6 


( 205) 


VFLNISPDHIGPI 


5 


MURE 


STRP8 


Q8P2B4 


( 205) 


VFLNISPDHIGPI 


5 


MURE 


STRPN 


Q97PS1 


( 205) 


VFLNISPDHIGPI 


5 


MURE 


STRPY 


Q9A196 


( 205) 


VFLNISPDHIGPI 


5 


MURE 


THEMA 


Q9WY79 


( 197) 


IFTNISRDHLDFH 


2 


MURE 


XANCP 


Q8PCK4 


( 198) 


VFTNLTRDHLDYH 


2 


MURF 


ECOLI 


P11880 


( 180) 


LVNNLAAAHLEGF 


4 


MURF 


MYCTU 


006220 


( 209) 


WLNVGTAHLGEF 


5 
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MURF RICPR 


005953 


( 179) 


MINNISEAHLEFF 


5 


MURF TREPA 


083401 


( 194) 


IITNVGCAHVGIL 


14 


Q9HS44 




( 161) 


AVTSVTLEHTDVL 


6 


Q9HKG2 




( 157) 


VITQVGYEHADKL 


15 


Q97AP2 




( 136) 


VIAQVGYEHADKL 


20 


026630 




( 377) 


VITNISRDHLSAG 


15 


026632 




( 169) 


VITNLGEDHLNFH 


3 


Q8TXC2 




( 199) 


WTNVGVDHTNLV 


14 


Q8TXB9 




{ 191) 


CVTNITPDHLNEA 


16 


Q8TWI7 




( 190) 


VLTNVSPEHLDEF 


4 


Q95QJ2 




( 220) 


GVTTLDYDHMSIL 


7 


Q9CAD3 




( 441) 


VFTNLTRENTDFR 


88 


Q9ZHB0 




( 185) 


VITNLMPTHIDYH 


6 


Q9F1N2 




( 180) 


TCLNISEDHMDRY 


5 


Q54614 




( 161) 


GITTIGLDHVALL 


6 


Q9EY4 8 




( 186) 


IITNAGTAHVGEF 


8 


Q9ZHC3 




( 180) 


IVTLVGEAHLAFF 


4 


Q9AKD6 




( 189) 


SFTSFSQDHLDYH 


11 


Q9EY4 9 




( 195) 


VFTNLSRDHLDYH 


2 


Q9F1M9 




( 204) 


WTNIEADHMDTY 


3 


Q9F1N5 




( 201) 


VFTNLSRDHLDYH 


2 


Q9AKD7 




{ 179) 


MISNISEAHLEFF 


7 


Q93RQ9 




( 159) 


VCPSIGLDHQAIL 


6 


Q9AKP0 




( 189) 


CFTSFSQDHLDYH 


8 


Q9AKP1 




( 179) 


MITNISEAHLEFF 


5 


Q8L1F3 




( 157) 


VCPSIGLDHQAIL 


6 


Q9RNM3 




( 180) 


LITAIAPAHAAFF 


13 


Q9F1N4 




( 180) 


LVNNVASAHLEGF 


5 


Q9EY4 6 




( 180) 


TVLNVSEDHMDRY 


4 


Q9FB03 




( 172) 


VITNLMPTHLDYH 


5 


Q9KGV8 




( 23) 


VCHNLGLDMTDVA 


100 


Q9RGR6 




( 194) 


WTNIDADHMATY 


3 


Q9AHI1 




( 163) 


VCPSIGLDHQAFL 


6 


Q8L1G2 




( 163) 


VCPSIGLDHQAIL 


6 


Q9F7N6 




( 180) 


VINNIEFDHADIF 


3 


Q9AHI5 




( 163) 


VCPSIGLDHQAFL 


6 


Q9X7F5 




( 184) 


VITSISYDHETYL 


23 


Q9RNM7 




( 180) 


IVTNIDPEHLDHY 


3 


Q935W5 




( 156) 


VCPSIGLDHQAIL 


6 


Q9L4H2 




( 191) 


WTNVEPDHLDFF 


2 


Q9FAD3 




( 250) 


AFTNLSQDHLDFH 


3 


Q9AKI7 




( 189) 


CFTSFSQDHLDYH 


8 


Q9AKI8 




( 179) 


MITNISEAHLEFF 


5 


Q8KRM7 




( 170) 


YITNFGKAHLEGF 


29 


Q8VTA5 




( 575) 


WLNVAADHLGIG 


4 


Q8L1F8 




( 156) 


VCPSIGLDHQAIL 


6 


008416 




( 164) 


WTPIDLDHTDRL 


4 


Q8GJP1 




( 162) 


GITTIGLDHIDIL 


5 


Q8GE10 




( 228) 


AFTNLTQDHLDYH 


3 


083360 




( 205) 


LLLPIEQEHTRIL 


14 


Q9WY13 




( 162) 


TIVTVDRDHEKTL 


35 


Q9PLG7 




( 186) 


VITHIDVQHAMNF 


17 


Q9PLG5 




( 190) 


MILNISDNHLDYH 


10 


Q9PI73 




( 158) 


ALLPISPDHLSWH 


6 


Q9PGiyi2 




( 202) 


ILNNLEYDHADIF 


4 


Q9PF84 




( 186) 


LVNNIAPAHLERM 


7 


Q9PEB0 




( 190) 


LVLNVFPEHLDWH 


6 


Q9KTA2 




( 165) 


VITSLALDHTDWL 


3 


Q9KPG5 




( 206) 


AFLNLSEDHMDRY 


3 


Q9KPG3 




( 180) 


LVNNVAAAHLEGF 


4 
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Q9KP37 


( 182) 


VMNNLEFDHADIF 


5 


Q9K9S8 


( 184) 


ILLNIFDAHLDYH 


6 


Q9K9S5 


( 185) 


WTNIGESHLEQL 


8 


Q9K8G9 


( 162) 


IITSIGHDHMNVL 


6 


Q9K0Y8 


( 184) 


LVNNAMRAHVGCG 


15 


Q9K0y4 


( 185) 


TVLNISEDHIiDRY 


3 


Q9JUE5 


( 193) 


VLNNLEFDHADIF 


4 


Q9JSZ5 


( 185) 


TVLNISEDHLDRY 


3 


Q9JSZ1 


( 184) 


LVNNAMRAHVGCG 


15 


Q9JRy9 


( 193) 


VLNNLEFDHADIF 


4 


Q9HX07 


( 182) 


ILNNLEFDHADIF 


4 


Q9HV29 


( 180) 


TVLNVSEDHMDRY 


4 


Q9HVZ7 


( 186) 


IITNAGTAHVGEF 


8 


Q9HZA8 


( 158) 


LITSIGLDHADWL 


3 


Q9CPB0 


( 177) 


TVLNISEDHMNRY 


5 


Q9CMA5 


( 185) 


IINNIGFDHADIF 


3 


Q9CIL4 


( 179) 


VITLIGEAHLEHM 


8 


Q9CGE0 


( 162) 


GITTIGLDHIDIL 


5 


Q9CF91 


( 185) 


LITNLFSAHLDYH 


5 


Q9CBY8 


( 191) 


VITPVSIDHVEYL 


6 


Q9A5 97 


( 188) 


VLLNISPDHLDRH 


2 


Q9A5 96 


( 179) 


AITTVGPVHIENF 


30 


Q9A2L6 


( 161) 


VIAPVDLDHREFL 


25 


Q9A0E1 


{ 163) 


VCPSISFDHQERL 


5 


Q99ZT0 


( 163) 


VCPSIGLDHQAIL 


6 


Q99Z35 


( 180) 


VLTLVGEAHLEYF 


4 


Q99YV3 


( 185) 


VITNLMPTHLDYH 


5 


Q98KB1 


( 186) 


ILLNLTPDHLDRH 


3 


Q98KA9 


( 187) 


IVTMIAAAHLGFF 


22 


Q97SW7 


( 158) 


VITSIGLDHQETL 


3 


Q97SN7 


( 161) 


GITTIGLDHVALL 


6 


Q97RU8 


( 185) 


VITNLMPTHIDYH 


6 


Q97PF6 


{ 180) 


IVTLVGEAHLAFF 


4 


Q97H85 


( 185) 


LITNIGISHIENL 


7 


Q97GG9 


( 161) 


VITSISYDHMAIL 


4 


Q99SH5 


( 186) 


VITNIGESHMQDL 


9 


Q92I60 


( 174) 


VLLNITPDHLDRH 


3 


Q92DG4 


( 185) 


IITNIGEAHIEYL 


3 


Q92BG3 


( 165) 


VITTIGMDHMEFL 


5 


Q9JS92 


( 173) 


VFLNFSRNHLDYH 


9 


Q8ZRU6 


( 180) 


LVNNLAAAHLEGF 


4 


Q8ZRU4 


{ 176) 


TVLNVTEDHMDRY 


4 


Q8ZNC0 


( 165) 


VITSIALDHTDWL 


3 


Q8ZK66 


( 182) 


ILNNLEFDHADIF 


4 


Q8ZD24 


( 165) 


AITSIALDHTDWL 


4 


Q8Z9H2 


( 180) 


LVNNLAAAHLEGF 


4 


Q8Z9H0 


( 176) 


TVLNVTEDHMDRY 


4 


Q8Z501 


( 165) 


VITSIALDHTDWL 


3 


Q8Z145 


( 182) 


ILNNLEFDHADIF 


4 


Q8Z0Q4 


( 187) 


VITNVGTAHIELL 


5 


Q8YY2 6 


( 155) 


VITSISREHWQQL 


17 


Q8Y8P0 


( 185) 


IITNIGEAHIEYL 


3 


Q8Y6Y0 


{ 165) 


VITTIGMDHMEFL 


5 


Q8XJA0 


( 188) 


IITNIGISHIEIL 


6 


Q8XJ43 


( 161) 


VLTSISLDHMNIL 


4 


Q8XIA8 


( 568) 


VITNIREDHLGID 


13 


Q8XHN6 


( 246) 


IITSLAEDHIGVD 


10 


Q8XHM4 


( 189) 


IVTNITPNHLDMH 


12 


Q8XEI2 


( 182) 


ILNNLEFDHADIF 


4 


Q8XCR3 


( 165) 


WTSIALDHTDWL 


3 
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Q8X9Z1 


( 180) 


LVNNLAAAHLEGF 


4 


Q8X9Y9 


( 176) 


TILNVTEDHMDRY 


4 


053174 


( 193) 


VITPISIDHVDYL 


6 


Q8UJA7 


( 180) 


IIMPISLDHEAYL 


13 


Q8UDM4 


( 187) 


IITTIAPAHLGNF 


4 


Q9JS38 


( 185) 


VITHINDQHAMHF 


25 


025439 


( 249) 


WAEVGEQHLEYF 


17 


067002 


( 182) 


LITTLGEEHLEGF 


5 


067852 


( 156) 


AFISFSVDHLDWH 


13 


067833 


( 152) 


GITNVERDHTRWL 


12 


084761 


( 184) 


VITHIDVQHAVHF 


28 


084763 


( 173) 


MILNISDNHLDYH 


10 


P73842 


( 156) 


IITSLSREHWQVL 


15 


Q9ZLA3 


( 249) 


WAEVGEQHLEYF 


17 


Q9Z707 


( 185) 


VITHINDQHAMHF 


25 


Q9WY7 8 


( 162) 


VLLNVGSAHLEFF 


4 


Q9WY76 


( 173) 


LVLNISEDHLDWH 


3 


Q9RXH3 


{ 176) 


ALTNADLDHTATL 


7 


Q9RWA1 


( 167) 


WTTIGPAHLEQF 


6 


Q9RRJ4 


( 189) 


VITNLGVDHLDRH 


3 


Q9Z705 


( 173) 


VFLNFSRNHLDYH 


9 


Q92NL7 


( 187) 


WTSIAAAHLGNF 


4 


Q8YI70 


( 193) 


LITLIAPAHLGHF 


5 


Q8YI68 


( 186) 


ILLNLTPDHLDRH 


3 


Q8XXY4 


( 162) 


WTSVDLDHMAYL 


3 


Q8XVP8 


( 182) 


ILNNLEFDHADIF 


4 


Q8XVI5 


( 246) 


TILNITQDHLDWH 


3 


Q8XVI3 


( 194) 


LINNAQREHQEFM 


19 


Q8RES8 


( 161) 


VITNVSLEHTEYL 


3 


Q8RDQ1 


( 186) 


MIINIGPDHIERY 


11 


Q8RDP8 


( 355) 


IITNIGDSHIEFL 


6 


Q8RBN3 


( 165) 


VITSIDYDHMDKL 


5 


Q8R9G4 


( 181) 


CIINITPDHLDRH 


12 


Q8R6L7 


( 568) 


VITNISEDHLGID 


7 


Q99TJ9 


( 163) 


ILTSIGLDHTDIL 


3 


Q8PPB1 


( 186) 


LVNNIAPAHLERL 


3 


Q8PNM5 


( 159) 


VITTVDLDHTDWL 


4 


Q8PII9 


( 190) 


LVLNLFPEHLDWH 


6 


Q8PH24 


( 183) 


ILNNLEYDHADIF 


4 


Q8PCK3 


( 186) 


LVNNIAPAHLERM 


7 


Q8PC05 


( 159) 


VITTVDIDHTDWL 


5 


Q8P775 


( 190) 


LVLNLFPEHLDWH 


6 


Q8P5P6 


( 183) 


ILNNLEYDHADIF 


4 


Q8P1H2 


( 163) 


VCPSISFDHQERL 


5 


Q8P154 


( 163) 


VCPSIGLDHQAIL 


6 


Q8P0C5 


( 180) 


VLTLVGEAHLEYF 


4 


Q8P063 


( 185) 


VITNLMPTHLDYH 


5 


Q8NVH9 


( 186) 


VITNIGESHMQDL 


9 


Q8NNN0 


( 209) 


AFTNLSQDHLDFH 


3 


Q8NN3 8 


( 167) 


VITPVGMDHA^RL 


6 


Q8KGD0 


( 196) 


LLTNIGHEHLEFF 


5 


Q8KFQ9 


( 113) 


IIPSIGMDHTEWL 


6 


Q8KCE3 


( 187) 


IINNVEFDHADIF 


3 


Q8K7Z3 


( 163) 


VCPSISFDHQERL 


5 


Q8K7L0 


( 163) 


VCPSIGLDHQAIL 


6 


Q8K6X8 


( 180) 


VLTLVGEAHLEYF 


4 


Q9S2W9 


( 188) 


AVLNLAPDHLDWH 


3 


Q9S2W8 


( 182) 


AVLNVGSAHIGEF 


5 


Q9L1G4 


( 164) 


WTPIDLDHTDRL 


4 


Q8ZIF1 


( 176) 


TILNVTEDHTDRY 


4 
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Q9F2I7 


( 576) 


WLNVQADHLGLG 


13 


Q8ZBA0 


( 182) 


IMNNLEFDHADIF 


5 


Q8G4Q8 


( 189) 


IVLKVGVAHLGEF 


24 


Q8G4Q6 


( 178) 


AITNIADDHLDWH 


4 


Q8G4Q4 


( 201) 


IITNCEADHLDHY 


28 


Q8G4M5 


( 165) 


IIGPVDMDHMQWL 


26 


Q8G4M3 


( 214) 


AFLNISPDHISPI 


7 


Q8FZP2 


( 186) 


ILLNLTPDHLDRH 


3 


Q8FZP1 


( 193) 


LITLIAPAHLGHF 


5 


Q8FZP0 


( 195) 


AFTNLGRDHMDYH 


3 


Q8FNU1 


( 195) 


WTNIEPDHLDFF 


2 


Q8FNT8 


( 196) 


LVLNLAEDHIDWH 


3 


Q8FNT6 


( 231) 


AVLNVGSAHLGEF 


5 


Q8FNT5 


( 223) 


AFTNLSQDHLDFH 


3 


Q8FN66 


( 215) 


VITPVGMDHTDRL 


6 


Q8FL67 


( 203) 


VFTNIiSRDHLDYH 


2 


Q8FL66 


( 180) 


LVNNLAAAHLEGF 


4 


Q8FL65 


( 176) 


TILNVTEDHMDRY 


4 


Q8FFH6 


( 165) 


WTSIALDHTDWL 


3 


Q8FAF4 


( 182) 


ILNNLEFDHADIF 


4 


QBF7V4 


( 173) 


VFLNLASDHLERH 


3 


Q8F4J4 


( 211) 


VFTNLTQDHLDFH 


2 


Q8F4J0 


( 182) 


ILTNVDEDHLDYY 


3 


Q8EYR2 


( 181) 


VLNALDFDHADIF 


13 


Q8ER50 


( 184) 


VLLNLFEAHLDYH 


5 


Q8EPN5 


( 159) 


VITTISYDHTALL 


5 


Q8EP84 


( 167) 


IMTNIDFDHPDYF 


5 


Q8ECR5 


( 174) 


AVTSVDLDHEAYL 


8 


Q8EAT7 


( 185) 


VINNLEFDHADIF 


3 


Q8E9P8 


( 192) 


WTNIEADHMDTY 


3 


Q8E9P6 


( 180) 


TCLNVTEDHMDRY 


5 


Q8E9P4 


( 180) 


LVNNVGSAHLEGF 


4 


Q8E9P3 


( 201) 


VFTNLTRDHLDYH 


2 


Q8E6P1 


( 185) 


VITNLMPTHLDYH 


5 


Q8E639 


( 180) 


WTLIGEAHLEFF 


4 


Q8E4E0 


( 206) 


VFLNISPDHIGPI 


5 


Q8E3U2 


( 169) 


IITNIDFDHPDYF 


3 


Q8E186 


( 185) 


VITNLMPTHLDYH 


5 


Q8E0G5 


( 180) 


WTLIGEAHLEFF 


4 


Q8DYT2 


( 206) 


VFLNISPDHIGPI 


5 


Q8DY77 


( 169) 


IITNIDFDHPDYF 


3 


Q8DVE3 


( 185) 


VITNLMPTHIDYH 


6 


Q8DV96 


( 181) 


WTLIGEAHLEFF 


4 


Q8DUR4 


( 163) 


VCPSISFDHQEKL 


8 


Q8DUG3 


( 163) 


ICTSIGLDHQAVL 


6 


Q8DST2 


{ 207) 


VFLNISPDHIGPI 


5 


Q8DSP4 


( 178) 


IITNIDFDHPDYF 


3 


Q8DRE0 


( 160) 


VITSIGLDHQETL 


3 


Q8DR92 


( 161) 


GITTIGLDHVALL 


6 


Q8DQM2 


( 185) 


VITNLMPTHIDYH 


6 


Q8DP4 0 


( 169) 


IITNIDFDHPDYF 


3 


Q8DNV6 


( 180) 


IVTLVGEAHLAFF 


4 


Q8DMN8 


( 184) 


LWTTLTPDHLERH 


13 


Q8DLV5 


( 183) 


VITNIELDHPDHY 


3 


Q8DJI4 


( 200) 


AFTNLTQDHLDYH 


3 


Q8DIiyi9 


( 188) 


VITNVGTAHIGRL 


4 


Q8DEL1 


( 194) 


IVTNIEADHMDTY 


3 


Q8DEK8 


{ 179) 


AFLNLSEDHMDRY 


3 


Q8DEK6 


( 180) 


LVNNVAAAHLEGF 


4 


Q8DEK5 


( 213) 


VFTNLSRDHLDYH 


2 
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Q8DE91 


( 213) 


IMNNLEFDHADIF 


5 


Q8DB32 


( 151) 


VITSLALDHVDWL 


4 


Q8D2Z7 


( 184) 


WTNIEKDHLESY 


16 


Q8D2Z4 


( 177) 


SILNVTHDHMDRY 


11 


Q8D2Z2 


( 182) 


LINNISESHLSGF 


7 


Q8D2Z1 


( 205) 


IFSNLSQDHIDYH 


4 


Q8D0U0 


( 191) 


AITSIALDHTDWL 


4 


Q8CZE6 


( 198) 


VFTNLSQDHLDYH 


2 


Q8CZE5 


( 187) 


VITNIGESHIENL 


5 


Q8CZE4 


( 199) 


TFTNLSHEHLDYH 


5 


Q8CWQ5 


( 205) 


VFLNITPDHIGPI 


5 


Q8CSX6 


( 184) 


IITNIYSAHLDYH 


7 


Q8CS47 


( 167) 


IMTNIDFDHPDYF 


5 


Q8CPR2 


( 197) 


IFSNLTQDHLDFH 


4 


Q8CNZ2 


( 163) 


ILTSIGLDHTDIL 


3 


Q8CNK5 


( 186) 


VITNIGESHMQDL 


9 



// 

[Return to top ] 

Block IPB004101B 

ID Mur_ligase_C; BLOCK 

AC IPB004101B; distance from previous block= (0 , 266) 

DE Cytoplasmic peptidoglycan synthetases, C-terminal 

BL YHP; width=16; seqs=403; 99.5%=926; strength=1015 



FOLC 


BACSU 


Q05865 


( 303) 


LELVQEHPPVYLDGAH 


71 


FOLC 


CAEEL 


Q09509 


( 354) 


YLLDGAHTPKSMEACS 


16 


FOLC 


ECOLI 


P08192 


( 299) 


VI FDVAHNPHAAE YLT 


12 


FOLC 


HUMAN 


Q05932 


( 499) 


SLLLAPHPPHTCSASS 


73 


FOLC 


LACCA 


P15925 


{ 310) 


IVIDGAHNPDGINGLI 


14 


FOLE 


YEAST 


Q08645 


( 393) 


WYIDGAHTKDSMVAAS 


29 


MUDD 


CHLPN 


Q9Z701 


( 318) 


FLEDYAHHPVEVAHTL 


11 


MURC 


DEIRA 


Q9RWN9 


( 352) 


WDDYAHNATKVASAV 


10 


MURC 


STRCO 


Q9X827 


( 330) 


WDSYAHHPTEMTADL 


12 


MURD 


BORBU 


051532 


( 198) 


NFDDYIIDKSKIFVNQ 


66 


MURD 


BUCAI 


P57313 


( 295) 


VLKSFSNLPHRFQIIK 


26 


MURD 


ECOLI 


P14900 


( 277) 


ALADAAGLPRASSLKA 


15 


MtJRD 


HAEIN 


P45063 


( 425) 


RGEEFTHLAQCLTXXX 


70 


MURD 


MYCLE 


P57995 


( 393) 


AEALSRHAPNVPWQV 


49 


MURD 


RICPR 


Q9ZDC2 


{ 248) 


IVDDKIHDNDLTYKLP 


58 


MURD 


STAAM 


033595 


( 439) 


lERFRAHLPSYXXXXX 


72 


MURD 


SYNY3 


P73668 


( 217) 


DPHLHSHGPNLYPQAH 


100 
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MURD TREPA I 083 873 

MURE BQRBU|051219 

MURE HELPJ|Q9ZJC6 

MURE LACLA|Q9CEN1 

MURE STAAM|Q99V74 

MURE THETN|Q8R9G2 

MURE TREPAl 083903 

MURE ZYMM0|Q9RNM2 

MURF MYCLE I 069556 

MURF SYNY3 |P45450 
068388 

CPHA ANASP|P58572 

CPHA CYAA5|Q9KGY4 

CPHA SYNY8 | P5694 7 

MPL ECOIil|P37773 
MPL HAEIN|P43948 
MURC AGRT5|Q8UDM9 
MURC ANASP|Q8YM75 
MURC AQUAE I 0673 73 
MURC BACHD|Q9K7W1 
MURC BORBU I 0517 5 7 
MURC BRUME|Q8YI65 
MURC BUCAl|P57310 
MURC CAMJE|Q9PNN7 
MURC CAUCR|Q9A5A6 
MURC CHLTEIQSKGDS 
MURC CLQAB|Q97E89 
MURC C0RGL|P94335 
MURC EC0L6|Q8X9Y7 
MURC FUSNN|Q8RDQ2 
MURC HAEIN|P45066 
MURC HELPJ|Q9ZLL2 
MURC LISIN|Q92BA4 
MURC MYCLE I P5 7 9 94 
MURC NEIMB|Q9KQY1 
MURC PASMU|P5 7818 
MURC P0RGI|Q51831 
MURC PSEAE|Q9HW02 
MURC RALSO|Q8XVI8 
MURC RHIME|Q92NM0 
MURC RICPR|Q9ZDS8 
MURC SALTI|Q8Z9G8 
MURC STAAM|Q99TC4 
MURC SYNY3 | P74528 
MURC THETN|Q8R74 9 
MURC TREPA I 083361 
MURC VIBCH|Q9KPG8 



346) 


CFCAHSHS PAYANHAS 


69 


358) 


VIIDYAHTPGAFSKLF 


10 


307) 


WVDFAHTTDGMQQVF 


13 


345) 


lYIDYAHNGLSLENLV 


10 


347) 


L I ID YAHTADGMNKL I 


7 


349) 


VFIDYAHTPDGIRNIM 


6 


386) 


VLIDYAHTPSSFEEIL 


10 


346) 


VYVDYAHTPDGLRAAI 


4 


270) 


SRGS YSHPGS PNS PDV 


61 


211) 


KCELLAHQPPESTAIL 


71 


199) 


S FED YVAAKWM I QAQM 


21 


740) 


ALVDYAHNPASYEAVG 


8 


742) 


ALVDYAHNPAGYEAVG 


8 


742) 


VL ID YAHNPAGYLAVG 


8 


326) 


VYDDFAHHPTAILATL 


4 


327) 


VYDDFAHHPEAILATL 


4 


333) 


VFDD YGHHPVE I KAVL 


4 


355) 


FIDDYAHHPSEIRATL 


7 


325) 


VYDDYGHHPTEIKAVI 


4 


309) 


L I DD YAHHPTE I SAT I 


4 


341) 


YMDD YAHHPRE I KNTL 


8 


332) 


I FDD YGHHPVE I RAVL 


5 


347) 


LIDDYGHHPTELSETI 


7 


306) 


LIDDYGHHPTEIKATL 


3 


337) 


WDD YGHHPVE I AAVL 


4 


330) 


, VIDDYAHHPTEVKATV 


4 


330) 


VIDDYAHHPTEIKATL 


3 


353) 


lYDDYAHHPTEVTAVL 


4 


348) 


LVDDYGHHPTEVDATI 


4 


337) 


I VDD YAHHPTE I KATL 


3 


342) 


LVDDYGHHPTEVGVTI 


7 


316) 


LIDDYAHHPTEIGATL 


6 


309) 


L VDD YAHHP S E I RAT V 


5 


349) 


VFDD YAHHPTE I S ATL 


4 


335) 


LVDDYGHHPVEMAATL 


4 


348) 


LVDDYGHHPTEVGVTI 


7 


326) 


LIDDYAHHPVELDAAI 


5 


339) 


LVDDYGHHPREVAAVI 


5 


335) 


L IDD YGHHPVEMAATL 


4 


333) 


I FDD YGHHPVE I RAVL 


5 


340) 


I IDD YAHHPEE I KATL 


3 


348) 


LVDDYGHHPTEVDATI 


4 


309) 


IVDDYAHHPREISATI 


4 


371) 


FIDDYAHHPSELLATL 


7 


329) 


WDD YAHHPAE IHATL 


6 


346) 


FMDDYGHHPTAIKKTL 


7 


346) 


LVDDYGHHPTEVDVTI 


5 
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MURC 


XANAC 


IQ8PPA7 


( 340) 


WDDYGHHPRELEAVF 


7 


MURC 


XYLFA 


IQ9PF80 


( 340) 


LIDDYGHHPRELEAVF 


7 


MURC 


YERPE 


Iqbzieb 


( 348) 


lvddyghhptevdati 


4 


MUEl 


CLOAB 


IQ97H84 


( 342) 


wldyahtpdglekvl 


4 


MURE 


AGRT5 


1 QBUDM3 


( 347) 


AYVDYAHKPDALENVL 


5 


MURE 


ANASP 


IQ8YWF0 


( 353) 


VIVDYAHTPDSLENLL 


3 


MURE 


AQUAE 


1067631 


( 336) 


VI IDYAHTPDAVENVL 


4 


MURE 


BACSU 


IQ03523 


( 348) 


VIVDYAHTPDSLENVL 


3 


MURE 


BRUME 


IQ8YI71 


( 356) 


AYVDYAHKPEALENVL 


6 


MURE 


BUCAI 


P57316 


( 356) 


F I ID YAHTPDALKKTL 


6 


MURE 


CAMJE 


069290 


( 289) 


VIVDFAHTPDGIEKVL 


4 


MURE 


CAUCR 


Q9A5 95 


( 347) 


ayvdyahtpdglqtvl 


5 


MURE 


CHLTE 


Q8KGC9 


( 366) 


AWDYAHTPDALQKAL 


4 


MURE 


CLOPE 


Q8XJ99 


( 345) 


I I IDYAHTPDGLENIL 


4 


MURE 


DEIRA 


Q9RXL3 


( 347) 


VIVDFAHTPPSLEKAL 


6 


MURE 


EC057 


Q8X9Z2 


( 353) 


WVD YAHTPDALE kal 


3 


MURE 


FUSNN 


Q8R635 


( 337) 


vivdyahtpdalvnvi 


5 


MURE 


HAEIN 


P45060 


( 350) 


VIVDYAHTPDALEKAL 


3 


MURE 


LISIN 


Q929X9 


( 347) 


VIVDYSHTPDSLLNVL 


5 


MURE 


MYCTU 


006219 


( 389) 


ALVDYAHKPEALRSVL 


8 


MURE 


NEIMA 


Q9JSZ0 


( 351) 


VWDYAHTPDALEKAL 


3 


MURE 


PASMU 


P57815 


( 350) 


Al VD YAHTPDALE KAL 


3 


MURE 


PSEAE 


Q59650 


( 342) 


VWDYAHTPDALEKVL 


3 


MURE 


RALSO 


Q8XVI2 


( 367) 


WVDYAHTPDALEQTL 


4 


MURE 


RHIME 


Q92NL6 


( 349) 


AYVDYAHKPDALANVL 


6 


MURE 


RICPR 


005954 


( 334) 


IFVDYSHTPDSLEKAL 


5 


MURE 


SALT I 


Q8Z9H3 


( 354) 


VWDYAHTPDALEKAL 


3 


MURE 


STRCO 


Q9S2W7 


( 359) 


AWDYAHKTDAVESVL 


12 




O I iM X J 


y O J ^ D -? 


\ J D J ; 


Vri VJJ lArll ir JJoljriJ>l>ilj 


ft 


MURE 


VIBCH 


Q9X6N4 


( 354) 


MWDYAHTPDALEKAL 


7 


MURE 


XANAC 


Q8PPB2 


( 348) 


VWDYAHTPDALEQAL 


4 


MTTRP 


y YT,p7\ 

A. J. ijr r\ 


IT r o D 


\ -3 rt O / 


\nnmv a wTDn AT paa/t 


/ 


MURE 


YERPE 


Q8ZIF4 


( 349) 


WVD YAHTPDALE KAL 


3 


MURF 


BACSU 


P96613 


( 328) 


INDAYNASPTSMKAAI 


6 


MURF 


RICCN 


Q92H60 


( 329) 


I CDYYNAS PQSMKAAL 


14 


CPHA 


ANAVA 


086109 


( 740) 


ALVDYAHNPASYEAVG 


8 


CPHA 


SYNY3 


P73833 


( 742) 


ALVDYAHNPAGYRAVG 


8 


MUDD 


CHLMU 


Q9PLG1 


( 314) 


FLED YAHHPS E I ACTL 


13 


MUDD 


CHLTR 


084767 


( 315) 


FLED YAHHPS E I S CTL 


13 


MURC 


BACSU 


P40778 


( 309) 


LIDDYAHHPTEIKVTI 


4 


MURC 


BUCAP 


051926 


( 347) 


LINDYGHHPTELSETI 


28 


MURC 


ECOLI 


P17952 


( 348) 


LVDDYGHHPTEVDATI 


4 


MURC 


HELPY 


025340 


( 316) 


L I DD YAHHPTE I S ATL 


3 


MURC 


LISMO 


Q8Y6S8 


( 309) 


LVDDYAHHPSEIRATV 


5 


MURC 


MYCTU 


006225 


( 348) 


VFDDYAHHPTEISATL 


4 


MURC 


RHILO 


Q98KB4 


( 333) 


VFDDYGHHPVEISAVL 


5 


MURC 


RICCN 


Q92IT9 


( 340) 


I IDD YAHHPEE I KATL 


3 


MURC 


SALTY 


Q8ZRU2 


( 348) 


LVDDYGHHPTEVDATI 


4 


MURC 


STAAU 


031211 


( 309) 


I VDD YAHHPRE I S ATI 


4 


MURC 


STRP3 


Q8K8J5 


( 310) 


I IDDFAHHPTEIVATI 


5 


MURC 


STRP8 


Q8P2E1 


( 310) 


I IDDFAHHPTEIVATI 


5 


MURC 


STRPN 


Q97PS8 


( 312) 


I IDDFAHHPTEI lATL 


5 


MURC 


STRPY 


Q9A1C7 


{ 310) 


I IDDFAHHPTEIVATI 


5 


MURC 


themaI 


Q9WY73 


( 314) 


VIDDYAHTPDEIRNLL 


3 


MURC 


xancpI 


Q8PCJ9 


( 340) 


WDDYGHHPRELEAVF 


7 


MURD 


BUCAP 1 


Q8K9T2 


( 295) 


VLKKFLGLPHRFQTVH 


63 


MURD 


entfa I 


007108 


( 201) 


SRKEYVAAKWAIQKNM 


32 
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MURD 


ENTHR 


007669 


MURD 


MYCTU 


006222 


MURE 


BACHD 


Q9K9S4 


MURE 


BUCAP 


085298 


MURE 


CHLMU 


Q9PKC6 


MURE 


CHLPN 


Q9Z8C5 


MURE 


CHLTR 


084271 


MURE 


CLOAB 


Q97FC1 


MURE 


ECOLI 


P22188 


MURE 


HELPY 


026027 


MURE 


LISMO 


Q8Y5L9 


MURE 


MYCLE 


069557 


MURE 


NEIMB 


Q9K0Y9 


MURE 


RHILO 


Q98KA8 


MURE 


RICCN 


Q92H59 


MURE 


SALTY 


Q8ZRU7 


MURE 


STAAU 


086491 


MURE 


STAAW 


Q8NXC2 


MURE 


STRP3 


Q8K8H6 


MURE 


STRP8 


Q8P2B4 


MURE 


STRPN 


Q97PS1 


MURE 


STRPY 


Q9A196 


MURE 


THEMA 


Q9WY7 9 


MURE 


XANCP 


Q8PCK4 


MURF 


ECOLI 


P11880 


MURF 


MYCTU 


006220 


MURF 


RICPR 


005953 


MURF 


TREPA 


083401 



Q9HS44 
Q9HKG2 
Q97AP2 
026630 
026632 
Q8TXC2 
Q8TXB9 
Q8TWI7 
Q95QJ2 
Q9CAD3 
Q9ZHB0 
Q9F1N2 
Q54614 
Q9EY4 8 
Q9ZHC3 
Q9AKD6 
Q9EY4 9 
Q9F1M9 
Q9F1N5 
Q9AKD7 
Q93RQ9 
Q9AKP0 
Q9AKP1 
Q8L1F3 
Q9RNM3 
Q9F1N4 
Q9EY4 6 
Q9FB03 
Q9KGV8 
Q9RGR6 
Q9AHI1 
Q8L1G2 



296) 


VAKL YGI SNEAI KNAL 


35 


386) 


AEALSRHAPDVPWQV 


45 


345) 


VIVDYAHTPDSLENVL 


3 


356) 


VI IDYAHTPDALKKAL 


3 


345) 


lYIDYAHTPDALDNVC 


12 


342) 


VYIDYAHTPDALDNVL 


4 


342) 


VYIDYAHTPDALDNVC 


11 


344) 


IIIDYAHTPDSLEKLL 


3 


353) 


WVDYAHTPDALEKAL 


3 


307) 


VWDFAHTIDGMQQVF 


13 


347) 


VIVDYAHTPDGLLNVL 


4 


375) 


ALVDYAHKPGALHSVL 


11 


351) 


WVDYAHTPDALEKAL 


3 


345) 


VYVDYAHKPDALENVL 


5 


334) 


I F VD YAHTPDALE KAL 


3 


354) 


WVDYAHTPDALEKAL 


3 


346) 


L I I D YAHT ADGMNKL I 


7 


347) 


LI IDYAHTADGMNKLI 


7 


343) 


VFVDYAHNGDSLEKLL 


4 


343) 


VFVDYAHNGDSLEKLL 


4 


343) 


VF I D YAHNGD S LKKL I 


5 


343) 


VF VD YAHNGD S LE KLL 


4 


341) 


VWDFAHSPDALEKLL 


4 


348) 


VWDYAHTPDALEQAL 


4 


357) 


WGDMAELGAESEACH 


23 


358) 


IDDAYNANPDSMRAGL 


9 


329) 


I CD YYNAS PQSMKAAL 


14 


333) 


LLDCYNANPDSMAAAL 


16 


304) 


WLDGAHNPGACGAVA 


13 


299) 


III D AAHNP P AVNKMA 


20 


278) 


VI IDAAHNPPAANKMV 


20 


557) 


I ILDYAHNPAGVRAVM 


6 


281) 


WAGKTDNPHAMRALL 


64 


338) 


lYDDFCHNPDGVLATV 


29 


373) 


VILDYGHNPAGVDATL 


5 


325) 


AYIDAAHNPDGLKASL 


9 


365) 


YLLDGAHTPKSMEACS 


16 


592) 


VIVDHANTPDGLSRLL 


18 


199) 


LFEEYVAAKWNIQNKM 


20 


379) 


ALKEHSHKADSMADAV 


36 


309) 


MILDGAHNPHAIKALL 


8 


336) 


IDDSYNANPASMLAAI 


6 


321) 


LSDVYNANPTAMKL I L 


8 


334) 


IFVDYSHTPDALEKAL 


4 


342) 


VWDYAHTPDALEKVL 


3 


356) 


LVDDYGHHPSEVAATI 


5 


351) 


IWDYAHSPDAIEQAL 


5 


328) 


I CD YYNAS PQSMKAAL 


14 


299) 


LMIDGAHNNESVAALV 


7 


334) 


I FVD YAHTPDALEKAL 


3 


329) 


ICDYYNASPQSMKAAL 


14 


297) 


LMIDGAHNNESVAALV 


7 


334) 


IDESYNANPASMAATI 


6 


328) 


IDDSYNANPASVTAAV 


6 


299) 


ALKAFSGLAHRCQWVR 


30 


186) 


S FED YVAAKWM I QAQM 


21 


58) 


I IDDFAHHPTEIEATL 


3 


346) 


LVDDYGHHPREVAAVI 


5 


303) 


LMIDGAHNNES lAVLT 


10 


303) 


LMIDGAHNNESVAALV 


7 
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Q9F7N6 


( 320) 


lYDDFAHHPTAIEFSS 


18 


Q9AHI5 


( 303) 


LMIDGAHNNES lAVLT 


10 


Q9X7F5 


( 332) 


WVDGGHNPGAAAVIA 


8 


Q9RNM7 


( 337) 


VIDD YGHHP VE I KAVL 


4 


Q935W5 


( 296) 


LM I DG AHNNE S VAAL V 


7 


Q9L4H2 


( 353) 


I YDDYAHHPTEVTAVL 


4 


Q9FAD3 


( 398) 


AWDYAHKPAAVAAVL 


6 


Q9AKI7 


( 334) 


I FVDYAHTPDALEKAL 


3 


Q9AKI8 


( 329) 


I CD YYNAS PQSMKAAL 


14 


Q8KRM7 


( 311) 


ILDAYNANPSSMAVAI 


7 


Q8VTA5 


( 739) 


ALVDYAHNPHSYEALG 


7 


Q8L1F8 


( 296) 


LMIDGAHNNESVAALV 


7 


008416 


( 315) 


WLDAAHNPAGARVTA 


7 


Q8GJP1 


( 306) 


I LLDGAHNVHAMNRLL 


10 


Q8GE10 


( 381) 


VIVDYAHTPDGLVNVL 


5 


083360 


( 357) 


I VIDGAHTTQS IRCAC 


23 


Q9WY13 


( 306) 


YILDGAHNPHGAESLV 


10 


Q9PLG7 


( 329) 


INDAYNAS PDAMLAAL 


6 


Q9PLG5 


( 309) 


INDSKATTVRATEKAL 


19 


Q9PI73 


( 195) 


LPKIYANTPTKAHKIS 


38 


Q9PGM2 


( 348) 


VYDDFAHHPTAIATTL 


4 


Q9PF84 


( 336) 


IDDSYNANPGSLDVAI 


8 


Q9PEB0 


( 326) 


VNDS ISTTPHATLAAL 


23 


Q9KTA2 


( 300) 


IVLDVAHNPHSAHYLV 


10 


Q9KPG5 


( 323) 


ALKSYTGLTHRCQWA 


26 


Q9KPG3 


( 330) 


IDDSYNASVPAMKAAV 


10 


Q9KP37 


( 326) 


VYDDFAHHPTAIELTL 


4 


Q9K9S8 


( 373) 


AWLFGETKHKIiAQAA 


16 


Q9K9S5 


( 325) 


LNDAYNAS PTSMKAAI 


6 


Q9K8G9 


( 310) 


TFVDGAHNEEGMKALA 


40 


Q9K0Y8 


( 332) 


IDDTYNANPDSMKAAI 


6 


Q9K0Y4 


( 199) 


DLLD YAHTKAKI FRGD 


35 


Q9JUE5 


( 336) 


VYDD FAHHPTAI ETT I 


4 


Q9JSZ5 


( 199) 


DLLD YAHTKAKI FRGD 


35 


Q9JSZ1 


( 332) 


IDDTYNANPDSMKAAV 


7 


Q9JRY9 


( 336) 


VYDDFAHHPTAIETTI 


4 


Q9HX07 


( 326) 


LYDDFAHHPTAIATTL 


5 


Q9HVZ9 


( 299) 


ALKAFSGLAHRCQWVR 


30 


Q9HVZ7 


( 336) 


IDDSYNANPASMLAAI 


6 


Q9HZA8 


( 302) 


LLLDVGHNPQAAQYLA 


9 


Q9CPB0 


( 191) 


DLEDYRQAKLKIYHHA 


83 


Q9CMA5 


( 329) 


VYDD FAHHPTE I LATL 


4 


Q9CIL4 


( 319) 


LSDVYNANPTAMRLIL 


8 


Q9CGE0 


( 306) 


I LLDGAHNVHAMNRLL 


10 


Q9CF91 


{ 303) 


VLTSFAGVKHRLQYLG 


44 


Q9CBY8 


( 346) 


VF I D AAHN PAG ANAL A 


8 


Q9A597 


( 419) 


AYADAAASGEEAIVLL 


11 


Q9A596 


( 333) 


VDESYNANPVSMQAAL 


6 


Q9A2L6 


( 311) 


LWLDGGHNPHAGLAVS 


30 


Q9A0E1 


( 303) 


LLLDGAHNPDS I AKLK 


7 


Q99ZT0 


( 303) 


LMIDGAHNNESVAALV 


7 


Q99Z35 


( 321) 


LSDVYNANPTAMRLIL 


8 


Q99YV3 


( 199) 


S FED YVAAKWM I QAQM 


21 


Q98KB1 


( 333) 


VNDS KATNADAAAPAL 


17 


Q98KA9 


( 341) 


IDESYNANPASMAAAM 


7 


Q97SW7 


( 295) 


lYLDGAHNLPALTRLA 


18 


Q97SN7 


( 309) 


MILDGAHNPHAIKALL 


8 


Q97RU8 


( 199) 


S FS E YVAAKWNI QNKM 


31 


Q97PF6 


{ 321) 


LSDVYNANPTAMRLIL 


8 


Q97H85 


( 326) 


VDDSYNASPDSMIAAI 


7 
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Q97GG9 


( 310) 


VWDGAHNSDGILKLK 


20 


Q99SH5 


( 331) 


INDAYNASPTSMRAAI 


6 


Q92I60 


( 447) 


AYKD AVGDNAE I KNI L 


18 


Q92DG4 


( 330) 


LNDAYNS S PTAL KTVL 


15 


Q92BG3 


( 309) 


IMLDGAHNPEGVTTFA 


19 


Q9JS92 


( 292) 


INDSKATTVTAVEKAL 


12 


Q8ZRU6 


( 357) 


WGDMAELGAESEACH 


23 


Q8ZRU4 


( 278) 


ALADAVGLPRASSLKA 


17 


Q8ZNC0 


( 299) 


VIFDVAHNPHAAEYLT 


12 


Q8ZK66 


( 326) 


VYDDFAHHPTAILATL 


4 


Q8ZD24 


( 311) 


L I LDVAHNPHAAR YL V 


7 


Q8Z9H2 


( 357) 


WGDMAE LGAE S EACH 


23 


Q8Z9H0 


( 278) 


ALADAVGLPRASSLKA 


17 


Q8Z501 


( 299) 


VIFDVAHNPHAAEYLT 


12 


Q8Z145 


( 326) 


VYDDFAHHPTAI LATL 


4 


Q8Z0Q4 


( 325) 


LDETYNAAPEAMLAAL 


9 


Q8YY2 6 


( 297) 


LLIDGAHNPAAAHVLR 


12 


Q8Y8P0 


( 330) 


LNDAYNS S PTALKTVL 


15 


Q8Y6Y0 


( 309) 


IMLDGAHNPEGIKTFA 


18 


Q8XJA0 


( 333) 


LNDCYNS S PVAVKS AI 


28 


Q8XJ43 


( 308) 


WIDGAHNIDGIRNLR 


13 


Q8XIA8 


( 732) 


VILDYAHNIDGYKWI 


12 


Q8XHN6 


( 407) 


I ILDYGHNPEAFEELF 


11 


Q8XHM4 


( 378) 


AIVLFGVTKEKIKAAF 


39 


Q8XEI2 


{ 326) 


VYDDFAHHPTAILATL 


4 


Q8XCR3 


( 299) 


VIFDVAHNPHAAEYLT 


12 


Q8X9Z1 


( 357) 


WGDMAELGAESEACH 


23 


Q8X9Y9 


( 278) 


ALADAAGLPRASSLKA 


15 


053174 


( 348) 


VFIDAAHNPAGASALA 


7 


Q8UJA7 


( 329) 


IWIDGGHNPGAGEVIA 


31 


Q8UDM4 


( 341) 


IDESYNANPASMRAAI 


6 


Q9JS38 


( 327) 


INDAYNACPEAMIAAL 


18 


025439 


( 436) 


VFD VAI I TGELNS KT I 


30 


067002 


( 318) 


IDDTYNANPVSLRNAI 


8 


067852 


( 289) 


YNDSKSTTPHALMHAL 


26 


067833 


( 292) 


LMVDASHNPYSWKW 


27 


084761 


( 327) 


INDAYNASPDAMLAAL 


6 


084763 


( 269) 


AVATFNKPPHRMEYLG 


43 


P73842 


( 296) 


I LLDGAHNPAAAKALA 


5 


Q9ZLA3 


( 436) 


VFD VAI I TGELNS KT I 


30 


Q9Z707 


( 327) 


INDAYNACPEAMIAAL 


18 


Q9WY7 8 


( 305) 


VDDTYNASPEAFQTS I 


15 


Q9WY76 


( 283) 


LLRDFKPLPHRMEYLG 


66 


Q9RXH3 


( 297) 


VLVDGAHNPHAARALA 


5 


Q9RWA1 


( 301) 


IDDAYNAS PVAVRAAL 


7 


Q9RRJ4 


( 276) 


AE ALLRHLGRAVD PAV 


37 


Q9Z705 


( 292) 


INDSKATTVTAVEKAL 


12 


Q92NL7 


( 341) 


IDESYNANPASMRAAI 


6 


Q8YI70 


( 347) 


IDESYNANPTSMRAAL 


5 


Q8YI68 


( 200) 


SMENYAAIKERLVAAS 


29 


Q8XXY4 


( 302) 


VILDVAHNPHAAAALG 


7 


Q8XVP8 


( 327) 


VYDDFAHHPTAIRTTI 


5 


Q8XVI5 


( 393) 


GLRDYAGEPHRVELIA 


59 


Q8XVI3 


( 344) 


IDDTYNANPDSVRAAI 


7 


Q8RES8 


( 296) 


VI FDGAHNLAGVEEL I 


18 


Q8RDQ1 


( 200) 


SFDEYYNTKFNITKNQ 


78 


Q8RDP8 


( 490) 


INDAYNASPMSMKAAI 


25 


Q8RBN3 


( 308) 


WIDGAHNPQGMTVLK 


11 


Q8R9G4 


( 323) 


YNDSKGTNPDAS IKAI 


16 


Q8R6L7 


( 731) 


VLVDYGHNVEGIKKVI 


7 
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Q99TJ9 


( 306) 


IILDGAHNSESIDALI 


17 


Q8PPB1 


( 339) 


IDDSYNANPGSLDAAI 


7 


Q8PNM5 


( 308) 


VLLDVGHNPQAARALA 


8 


Q8PII9 


( 326) 


VNDSISTTPHASLAAL 


19 


Q8PH24 


( 329) 


VYDDFAHHPTAIATTL 


4 
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C12N015/31 C12N015/52C12N015/63. 
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First Hit Fwd Refs 



Ll: Entry 5 of 6 



File: USPT 



Apr 6, 1999 



DOCUMENT- IDENTIFIER: US 5891621 A 
TITLE: Metabolic pathway assay 



CLAIMS : 

10. The kit according to claim 9 wherein the first enzyme is the gene product of 
murC, the second enzyme is the gene product of murD, the third enzyme is the gene 
product of murE, and the fourth enzyme is the gene product of murF. 

15. The kit according to claim 14 wherein the first enzyme is the gene product of 
murA, the second enzyme is the gene product of murB, the third enzyme is the gene 
product of murC, the fourth enzyme is the gene product of murP, the fifth enzyme is 
the gene product of MurE, and the sixth enzyme is the product of MurF. 

29. The method according to claim 2 8 wherein the first enzyme is the gene product 
of murC, the second enzyme is the gene product of murP; the third enzyme is the 
gene product of murE, and the fourth enzyme is the gene product of murF. 

35. The method according to claim 34 wherein the first enzyme is the gene product 
of murA, the second enzyme is the gene product of murB, the third enzyme is the 
gene product of murC, the fourth enzyme is the gene product of murP, the fifth 
enzyme is the gene product of murE, and the sixth enzyme is the product of murF. 

37. A high- throughput in vitro screening method for detecting a biologically active 
compound which is comprised of: 

(a) combining an enzyme cascade comprising a first enzyme, a second enzyme, a third 
enzyme, a fourth enzyme, a fifth enzyme and a sixth enzyme, and a labeled substrate 
for the first enzyme with a compound suspected of having biological activity; 
wherein : 

the first enzyme is the gene product of murA, the second enzyme is the gene product 
of murB, the third enzyme is the gene product of murC, the fourth enzyme is the 
gene product of murP, the fifth enzyme is the gene product of murE, and the sixth 
enzyme is the product of murF; and 

(b) measuring the concentrations of the products of the enzymes and comparing to a 
standard, by absorbing the product of the sixth enzyme onto resin and detecting the 
amount of label and comparing the amount of label to control. 
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Search Results - Record(s) 1 through 6 of 6 returned. 



□ 1. Document ID: US 6534284 Bl 

Ll: Entry 1 of 6 



File: USPT 



Mar 18, 2003 



DOCUMENT- IDENTIFIER: US 6534284 Bl 

TITLE: MurD protein and gene of Staphylococcus aureus 
CLAIMS : 

7. A process for expressing a MurD protein of Staphylococcus aureus in a recombinant 
recombinant host cell, comprising: (a) transfecting a suitable host cell with an 
expression vector of claim 5; and, (b) culturing the host cell of step (a) in 
conditions under which allow expression of said the MurD protein from said 
expression vector. 



DOCUMENT- IDENTIFIER: US 6534278 Bl 

** See image for Certificate of Correction ** 

TITLE: Screening for antibiotics 

CLAIMS : 

12. A method of claim 2, wherein the step of cell wall biosynthesis is the addition 
of D-glutamic acid to uridine diphosphate -N-acetylmuramic acid-L-alanine catalyzed 
by MurD . 




r 2. Document ID: us 6534278 Bl 



Ll: Entry 2 of 6 



File: USPT 



Mar 18, 2003 
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Ll: Entry 3 of 6 File: USPT Apr 3, 2001 



DOCUMENT- IDENTIFIER: US 6211161 Bl 

TITLE: UDP-N-acetylmuramoyl -1 -alanine :D-glutaniate ligase (MURD) of staphylococcus 
aureus 



CLAIMS : 

6. An isolated polynucleotide comprising a first polynucleotide or the full 
complement of the entire length of the first polynucleotide, wherein the first 
polynucleotide encodes the same mature polypeptide, expressed by the MurD gene 
contained in Staphylococcus aureus WCUH 2 9 contained in NCIMB Deposit No. 4 0771. 
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□ 4. Document ID: US 5929045 A 

Ll: Entry 4 of 6 File: USPT Jul 27, 1999 



DOCUMENT- IDENTIFIER: US 5929045 A 

TITLE: Recombinant expression of polynucleotides encoding the UDP-N- 
acetylmuramoylalanine :D-glutamate ligase (MurD) of Streptococcus pneumoniae 

CLAIMS : 

1. An isolated polynucleotide comprising: a first polynucleotide sequence, or the 
full complement of the entire length of such first polynucleotide sequence, wherein 
the first polynucleotide sequence (a) is a reference sequence that encodes the 
amino acid sequence set forth in SEQ ID N0:2, or (b) has at least 99% identity 
relative to a reference polynucleotide encoding the MurD polypeptide of 
Streptococcus pneumoniae, said reference polynucleotide consisting of nucleotides 
4 82 to 182 0 of the nucleotide sequence of SEQ ID N0:1, wherein % identity is 
calculated as .times. 100, wherein N.sub.n is the number of nucleotides in the first 
polynucleotide that are substituted, deleted or inserted when compared to the 
reference polynucleotide, which is X.sub.n nucleotides in length. 

7. A process for producing a MurD polypeptide comprising the step of culturing the 
host cell of claim 6 under conditions suitable for production of said MurD 
polypeptide, wherein the first polynucleotide encodes a reference polypeptide 
comprising (a) the amino acid sequence of SEQ ID NO: 2, or (b) an amino acid 
sequence identical to the amino acid sequence of SEQ ID NO: 2 except that, over the 
entire length corresponding to the amino acid sequence of SEQ ID N0:2, the 
reference polypeptide has a substitution, deletion or insertion of one amino acid. 

8. A method for producing antibodies in a mammal which comprises the steps of: 

(a) delivering to a tissue of the mammal a nucleic acid vector that expresses in 
vivo the MurD polypeptide from the isolated polynucleotide of claim 1, or fragment 
thereof, wherein the polypeptide or polypeptide fragment is effective to induce an 
immunological response to a polypeptide of SEQ ID NO: 2; and 
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(b) expressing said MurD polypeptide, or a fragment thereof in vivo and inducing an 
immunological response to produce antibody thereto. 

13 . A process for producing a MurD polypeptide comprising the step of culturing the 
host cell of claim 12 under conditions suitable for production of said polypeptide. 

14. An isolated polynucleotide comprising a first polynucleotide or the complement 
of the entire length of said first polynucleotide, wherein said first 
polynucleotide has at least 99% identity relative to a reference polynucleotide 
encoding the same mature polypeptide as expressed by the MurD gene contained in the 
Streptococcus pneumoniae 0100993 contained in NCIMB Deposit No. 40794, wherein % 
identity is calculated as .times. 100, wherein N.sub.n is the number of nucleotides 
in the first polynucleotide that are substituted, deleted or inserted when compared 
to the reference polynucleotide, which is X.sub.n nucleotides in length. 

15. The isolated polynucleotide of claim 14, wherein the first polynucleotide 
encodes the same mature polypeptide as expressed by the MurD gene contained in 
Streptococcus pneumoniae 0100993 contained in NClMB Deposit No. 40794, or the fill 
complement of entire length of said first polynucleotide sequence. 

18. A process for producing a MurD polypeptide comprising the step of culturing the 
host cell of claim 17 under conditions suitable for production of said polypeptide, 
wherein the first polynucleotide encodes a reference polypeptide comprising (a) the 
amino acid sequence of SEQ ID N0:2, or (b) an amino acid sequence identical to the 
amino acid sequence of SEQ ID NO: 2 except that, over the entire length 
corresponding to the amino acid sequence of SEQ ID N0:2, the reference polypeptide 
has a substitution, deletion or insertion of one amino acid. 




r 5. Document ID: US 5891621 A 

Ll: Entry 5 of 6 File: USPT Apr 6, 1999 



DOCUMENT- IDENTIFIER: US 5 8 91621 A 
TITLE: Metabolic pathway assay 

CLAIMS : 

10. The kit according to claim 9 wherein the first enzyme is the gene product of 
murC, the second enzyme is the gene product of murP, the third enzyme is the gene 
product of murE, and the fourth enzyme is the gene product of murF. 

15. The kit according to claim 14 wherein the first enzyme is the gene product of 
murA, the second enzyme is the gene product of murB, the third enzyme is the gene 
product of murC, the fourth enzyme is the gene product of murD, the fifth enzyme is 
the gene product of MurE, and the sixth enzyme is the product of MurF. 

29. The method according to claim 2 8 wherein the first enzyme is the gene product 
of murC, the second enzyme is the gene product of murD, the third enzyme is the 
gene product of murE, and the fourth enzyme is the gene product of murF. 

35. The method according to claim 34 wherein the first enzyme is the gene product 
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of murA, the second enzyme is the gene product of murB, the third enzyme is the gene 
gene product of murC, the fourth enzyme is the gene product of murP, the fifth 
enzyme is the gene product of murE, and the sixth enzyme is the product of murF. 

37. A high -throughput in vitro screening method for detecting a biologically active 
compound which is comprised of: 

(a) combining an enzyme cascade comprising a first enzyme, a second enzyme, a third 
enzyme, a fourth enzyme, a fifth enzyme and a sixth enzyme, and a labeled substrate 
for the first enzyme with a compound suspected of having biological activity; 
wherein : 



the first enzyme is the gene product of murA, the second enzyme is the gene product 
of murB, the third enzyme is the gene product of murC, the fourth enzyme is the 
gene product of murP, the fifth enzyme is the gene product of murE, and the sixth 
enzyme is the product of murF; and 

(b) measuring the concentrations of the products of the enzymes and comparing to a 
standard, by absorbing the product of the sixth enzyme onto resin and detecting the 
amount of label and comparing the amount of label to control. 



1:1355 if iodtiijin 



n 6. Document ID: us 5681694 A 

Ll: Entry 6 of 6 File: USPT Oct 28, 1997 

DOCUMENT- IDENTIFIER: US 5681694 A 

TITLE: Murd protein method and kit for identification of inhibitors 
CLAIMS : 

1. A substantially pure MurD protein from Streptococcus pneumoniae having the amino 
acid sequence: ##STR2## which is SEQ ID NO 2 . 

2 . A method for identifying inhibitory compounds of Streptococcus pneumoniae MurD 
protein activity, comprising the steps of: 

a) admixing in a suitable reaction buffer 

i) a substantially pure MurD protein as claimed in claim 1; 

ii) a suitable substrate; 

iii) a test inhibitory compound; 

b) measuring by any suitable means the amount of product formed; and 

c) comparing the amount of product formed with a control in which no test 
inhibitory compound is present. 

5. A kit useful for identifying inhibitors of stem peptide biosynthesis said kit 
comprising in separate containers : 

a) a substantially pure MurD protein, as claimed in claim 1; and 
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□ 1. Document ID: US 6211161 Bl 

L6 : Entry 1 of 2 File: USPT Apr 3, 2001 



DOCUMENT- IDENTIFIER: US 6211161 Bl 

TITLE: UDP-N-acetylmuramoyl -1 -alanine :D-glutamate ligase (MURD) of staphylococcus 
aureus 



Brief Summary Text (2) : 

This invention relates to newly identified polynucleotides and polypeptides, and 
their production and uses, as well as their variants, agonists and antagonists, and 
their uses. In particular, the invention relates to polynucleotides and 
polypeptides of the UDP-N-acetylmuramoyl-L-alanine :D-glutamate ligase family, as 
well as their variants, hereinafter referred to as "murD, " "murD polynucleotide 
(s) , " and "murD polypeptide (s) " as the case may be. 

Brief Summary Text (7) : 

UDP-N-acetylmuramoylalanine-D-glutamate ligase (D-glutamate adding enzyme) is one 
of the enzymes involved in the biosynthesis of peptidoglycan . It catalyses the 
addition of D-glutamate to UDP-N-acetylmuramoyl-L-alanine . This is coupled to the 
cleavage of ATP into ADP and inorganic phosphate (El-Sherbeini , M., Geissler, W. 
M., Pittman, J., Yuan, X., Wong, K. K. , and Pompliano, D. L. (1998) Cloning and 
expression of Staphylococcus aureus and Streptococcus pyogenes murD genes encoding 
uridine diphosphate N-acetylmuramoyl-L-alanine :D-glutamate ligascs. Gene 210:117- 
125; Mengin-Lecreulx, D. and van Heijenoort, J. (1990) Nucleotide sequence of the 
murD gene encoding the UDP-MurNAc-L-Ala-D-Glu synthetase of Escherichia coli. 
Nucleic Acids Research 18:183). Discovery of a Staphylococcus aureus gene encoding 
a UDP-N-acetylmuramoylalanine -D-glutamate ligase -like protein which is expressed in 
vivo implies that there is a role for this protein during infection. 

Brief Summary Text (20) : 

MurD polypeptide of the invention is substantially phylogenetically related to 
other proteins of the UDP-N-acetylmuramoyl-L-alanine : D-glutamate ligase family. 

other Reference Publication (1) : 

El-Sherbeini, et al., "Staphylococcus aureus UDP-N-acetylmuramoyl-L-alanine: D- 

glutamate ligase (murD) gene, complete cds", GenBank Submission, Accession No. 
AF009671, Jul. 23, 1997. 

other Reference Publication (3) : 

El-Sherbeini, et al . , "Cloning and expression of Staphylococcus aureus and 
Streptococcus pyogenes murD genes uridine diphosphate N-acetylmuramoyl-L-alanina :D- 
glutamate ligases " , Gene, vol. 210, pp. 117-125, (1998). 

Other Reference Publication (6) : 
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Pucci, et al., Identification of bacterial UDP-N-acetyl muramyl-L-alaine : D- 
glutamate ligases . Abstracts of the 97.sup.th General Meeting of the American 
Society for Microbiology, May, 04-08, 1997, p. 360, abstract K-108. 



___ a t e^Referen 



□ 2. Document ID: US 6030996 A 

L6 : Entry 2 of 2 



File: USPT 



Feb 29, 2000 



DOCUMENT- IDENTIFIER: US 6030996 A 

TITLE: Mur D inhibiting compounds, compositions containing such compounds and 
methods of use 



Brief Summary Text (2) : 

UDP-N-acetylmuramoyl -L-alanine :D-glutamate ligase (Mur D) is an enzyme which is 
involved in bacterial peptidoglycan biosynthesis. This enzyme is part of the Mur 
enzyme pathway. 



Clajsrficaticin [:'ate Reference 



■ 7~' 




Terms 


Documents 


UDP-N-acetylmuramoyl-l-alanine:D-glutamate ligase 


2 
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L6: Entry 1 of 2 



File: USPT 



Apr 3, 2001 



US-PAT-NO: 6211161 

DOCUMENT- IDENTIFIER: US 6211161 Bl 

TITLE: UDP-N-acetylmuramoyl-l-alanine :D-glutaTnate ligase (MURD) of staphylococcus 
aureus 

DATE- ISSUED: April 3, 2001 



INVENTOR- INFORMATION : 
NAME 

Beattie; David T 
Deresiewicz; Robert L 
Lowe; Adrian M 
Nicholas; Richard O 
Palmer; Leslie Marie 
Pratt; Julie M 
Lonetto; Michael A 
Hodgson; John E 



CITY STATE 

Boston MA 

Boston MA 

Brighton MA 

Collegeville PA 

Audubon PA 
Wigston 

Collegeville PA 
Paris 



ZIP CODE 



COUNTRY 



GB 



FR 



ASSIGNEE-INFORMATION: 
NAME 

Brigham & Women's Hospital 
Virus Research Institute 



CITY 

Boston 

Cambridge 



SmithKline Beecham Corporation Philadelphia PA 
SmithKline Beecham pic, 



STATE ZIP CODE COUNTRY TYPE CODE 
MA 02 
MA 02 

02 

GB 03 



APPL-NO: 09/ 147928 [PALM] 
DATE FILED: March 19, 1999 



PARENT -CASE: 

RELATED APPLICATIONS This application claims benefit of U.S. Provisional Patent 
Application No. 60/061,064 filed Oct. 3, 1997. 

PCT-DATA: 

APPL-NO DATE-FILED PUB-NO PUB-DATE 371-DATE 102 (E) -DATE 

PCT/US98/20773 October 2, 1998 W099/17794 Apr 15, 1999 Mar 19, 1999 Mar 19, 1999 



INT-CL: [07] A61 E ^/OO, C07 H 21/00, C12 N 15/31, C12 N 15/52, C12 N 15/63 

US-CL-ISSUED: 514/44; 435/69.1, 435/252.3, 435/254.11, 435/325, 435/320.1, 435/455, 
435/471, 536/23.1, 536/23.2, 536/23.4, 536/23.7 

US -CL- CURRENT: 514/44; 435 / 252.3 , 435 / 254.11 , 435 / 320.1 , 435/325, 435/455, 435/471, 
435 / 69.1 , 536 / 23 .1 , 536 / 23.2 , 536 / 23 .4 , 536 / 23.7 

FIELD-OF-SEARCH: 435/69.1, 435/320.1, 435/252.3, 435/254.11, 435/325, 435/455, 
435/471, 536/23.1, 536/23.2, 536/23.4, 536/23.7, 514/44 
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PRIOR-ART-DISCLOSED : 

OTHER PUBLICATIONS 

El -Sherbeini , et al . , "Staphylococcus aureus UDP-N-acetylmuramoyl -L- alanine : D- 
glutamate ligase (murD) gene, complete cds", GenBank Submission, Accession No. 
AF009671, Jul. 23, 1997. 

Mengin-Lecreulx, et al . , "Nucleotide sequence of the murD gene encoding the UDP- 
MurNAc-L-Ala-D-Glu synthetase of Escherichia coli", Nucleic Acids Research, vol. 
18, No. 1, p. 183, Oxford University Press 1990. 

El-Sherbeini, et al., "Cloning and expression of Staphylococcus aureus and 
Streptococcus pyogenes murD genes uridine diphosphate N-acetylmuramoyl-L-alanina :D- 
glutamate lipases", Gene, vol. 210, pp. 117-125, (1998). 

Pucci, et al . , "Staphylococcus aureus strain ATCC 8325-4 cell wall/cell division 
gene cluster, yllB, yllC, yllD, pbpA, murD, divlB, ftsA and ftsZ genes, complete 
cds.", GenBank Submission, Accession No. U94706, Jun. 3, 1997. 

Pucci, et al . , "Identification and Characterization of Cell Wall-Cell Division Gene 
Clusters in Pathogenic Gram-Positive Cocci", Journal of Bacteriology, vol. 179, No. 
17, pp. 5632-5635, Sep. 1997. 

Pucci, et al . , Identification of bacterial UDP-N-acetyl muramyl-L-alaine : D- 
glutamate ligases . Abstracts of the 97.sup.th General Meeting of the American 
Society for Microbiology, May, 04-08, 1997, p. 360, abstract K-108. 

ART-UNIT: 162 

PRIMARY-EXAMINER: Priebe; Scott D. 

ATTY -AGENT -FIRM: Gimmi ; Edward R. Deibert; Thomas S. King; William T. 
ABSTRACT : 

The invention provides murD polypeptides and polynucleotides encoding murD 
polypeptides and methods for producing such polypeptides by recombinant techniques. 
Also provided are methods for utilizing murD polypeptides to screen for 
antibacterial compounds. 

17 Claims, 0 Drawing figures 
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L7: Entry 1 of 4 File: PGPB May 8, 2003 

PGPUB -DOCUMENT-NUMBER: 20030088061 
PGPUB- FILING -TYPE: new 

DOCUMENT- IDENTIFIER: US 20030088061 Al 

TITLE: Materials and methods to modulate ligand binding/enzymatic activity of 
alpha/beta proteins containing an allosteric regulatory site 

PUBLICATION-DATE: May 8, 2003 

INVENTOR- INFORMATION : 

NAME CITY STATE COUNTRY RULE -47 

Staunton, Donald E. Kirkland WA US 

APPL-NO: 09/ 976935 [PALM] 
DATE FILED: October 12, 2 001 

RELATED -US - APPL - DATA : 

Application is a non-provisional -of -provisional application 60/239750, filed 
October 12, 2000, 

INT-CL: [07] A61 K 31/165, C07 K 14/ 435 



US -CL- PUBLISHED: 530/350; 514/617 
US -CL- CURRENT: 530 / 350 



REPRESENTATIVE-FIGURES: NONE 



ABSTRACT : 

Metliods of modulating binding between an . alptia . / . beta . protein and a binding 
partner are provided, along with methods of identifying modulators and their use. 

CROSS REFERENCE TO RELATED APPLICATION 

[0001] This application claims the benefit of U.S. Provisional Application Serial 
No. 60/239,750, filed Oct. 12, 2000. 
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Title: MURD PROTEIN AND GENE OF PSEUDOMONAS AERUGINOSA 
Inventor: EL-SHERBEINI, MOHAMMED 

Location: 

Location Date: Group Art Unit: 1645 

Status: 71/RESPONSE TO NON-FINAL OFFICE ACTION ENTERED AND 
FORWARDED TO EXAAAINER 

Barcode: 
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Date 
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10/03/2001 


CRFE 


CRF IS GOOD TECHNICALLY / ENTERED 
INTO DATABASE 



Search for Biotech Info: Application# 

PCT / rn I r ^ 

Bar Code # ; 



Search 



Search 



Search 



To go back use Back button on your browser toolbar. 
Back to PALM I ASSI6NMENT I OASIS I Home page 



lof 1 



3/29/04 11:58 AM 



NiceProt View of Swiss-Prot: Q9HVZ9 



Page 1 of 4 



I ^ ExPASy Home page 
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Search ExPASy 
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Swiss-Prot 
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Search |Swiss-Prot/TrEMBL^ |^ for |upPJ^J-acetylmuramoyl-: ^| 



NiceProt 
View of 
Swiss- 
Prot: 



09HVZ9 Pi^irttSldiyail^ll FS^milpS:'^q m^^^^m'^ 




[ Entr y info ] [N ame and orig in] [ References ] [ Comments ] [ Cross-references ] [Ke ywords ] 

[ Features ] [ Sequence ] [ Tools ] 

Note: most headings are clickable, even if they don't appear as links. They link to the user manual or other documents . 
Entry information 




Entry name 

Primary accession number 
Secondary accession number 
Entered in Swiss-Prot in 
Sequence was last modified in 



MURD_PSEAE 
Q9HVZ9 

Q9EY46 

Release 42, October 2003 
Release 42, October 2003 



Annotations were last modified in Release 42, October 2003 
Name and origin of the protein 
Protein name 
Synonyms 



UDP-N-acetylmuramoylalanine~D-glutamate ligase 
EC 6.3,2.9 

UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase 
D-glutamic acid adding enzyme 
Gene name MURD or PA4414 

From Pseudomonas aeruginosa [TaxID: 287 ] 

Taxonomy Bacteria ; Proteobacteria : Gammaproteobacteria ; Pseudomonadales : 

Pseudomonadaceae : Pseudomonas . 

References 

[1] SEQUENCE FROM NUCLEIC ACID, AND CHARACTERIZATION. 

MEDLINE=21 178826; PubMed=l 1281713; [ NCBL ExPASy . EEL Israel Japan ] 
Azzolina B.A„ Yuan X. , Anderson M.S. . El-Sherbeini M. ; 

'The cell wall and cell division gene cluster in the Mra operon of Pseudomonas aeruginosa: cloning, 
production, and purification of active enzymes."; 
Protein Expr. Purif. 21:393-400(2001) . 

[2] 

SEQUENCE FROM NUCLEIC ACID. 
STRAIN=ATCC 15692 / PAOl; 

MEDLINE=20437337; PubMed-1 0984043; [ NCBL ExPAS y. EBL Israel Japan ] 

Stover C.K. , Pham X.-O.T. . Erwin A.L. , Mizoguchi S.D. , Warrener P. . Hickey M.L , Brinkman 

F.S.L. , Hufhagle W.O. . Kowalik D J. , Lagrou M. , Garber RX. , Goltry L. , Tolentino E. . Westbrock- 
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' Wadman S. . Yuan Y.. Brody L.L. . Coulter S.N. . Folger K.R. . Kas A., Larbig K.. Lim R.M., Smith 
K.A. . Spencer D.H. . Wong G.K.-S. . Wu Z. . Paulsen I.T. . ReizerJ. , SaierM.H., Hancock R.E.W. . 
Lory S. . Olson M.V. : 

"Complete genome sequence of Pseudomonas aeruginosa PAOl, an opportunistic pathogen."; 
Nature 406:959-964(2000). 

Comments 

• FUNCTION: Cell wall formation. Catalyzes the addition of glutamate to the nucleotide precursor 
UDP-N-acetylmuramoyl-L-alanine (UMA). 

• CATALYTIC ACTIVITY: ATP + UDP-N-acetylmuramoyl-L-alanine + glutamate = ADP + 
phosphate + UDP-N-acetylmuramoyl-L-alanyl-D-glutamate. 

• P/4 7: Peptidoglycan biosynthesis. 

• SUBCELLULAR LOCATION: Cytoplasmic (By similarity) . 

• SIMILARITY: Belongs to the murCDEF family. 
Copyright 

This Swiss-Prot entry is copyright. It is produced through a collaboration between the Swiss histitute of Bioinformatics and 
the EMBL outstation - the European Bioinformatics Institute. There are no restrictions on its use by non-profit institutions as 
long as its content is in no way modified and this statement is not removed. Usage by and for commercial entities requires a 
license agreement (See http://www.isb-sib.ch/announce/ or send an email to license(a),isb-sib.ch ) 

C ross-references 

AY008276; AAG45237. 1 ; -.[ EMBL / GenBank / DDBJ ] [ CoDingSequence ] 
AE004856; AAG07802. 1 ; -. [ EMBL / GenBank / DDBJ ] [ CoDingSequence ] 
G83094 : G83094. 

PI 4900 : lEOD. [ HSSP ENTRY / PDB] 
09HVZ9 : PA4414. 
MF_00639 : -; 1. 

PBIL [ Family / Alignment / Tree ] 
IPR005762: MurD. 



EMBL 

PIR 

HSSP 

CMR 

HAMAP 



hiterPro 



Pfam 

TIGRFAMs 

ProDom 

HOBACGEN 

BLOCKS 

ProtoNet 

ProtoMap 

PRESAGE 

DIP 

ModBase 
SMR 

SWISS-2DPAGE 
UniRef 



IPR000713 : Murjigase. 

1PR004101 : MurJigase_C. 

Gra phical view of domain structure . 

PF01225 : Murjigase: 1. 

PF02875 : MurJigase_C; 1. 

Pfam graphical view of domain structure . 

TIGR01087 : murD; 1. 

[ Domain structure / List of seq. sharing at least 1 domain ] 

[ Family / Alignment / Tree] 

09HVZ9 . 

09HVZ9 . 

09HVZ9. 

09HVZ9 . 

09HVZ9 . 

09HVZ9 . 

09HVZ9 : 0CFF8F1A7676B266. 
Get region on 2D PAGE . 

View cluster of proteins with at least 50% / 90% identity. 



Keywords 

Peptidoglycan synthesis : Cell wall : Cell division : Ligase: ATF-binding : Complete proteome . 
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Features 

Feature table viewer 




From 


To 


116 


122 


57 


57 


260 


260 



Key 

NP_BIND 116 122 7 ATP {Potential) 

CONFLICT 57 57 V -> A (in Ref . 1). 

CONFLICT 260 26 0 D -> G (in Ref. 1). 

Sequence inforniation 

Length: 448 Molecular weight: 48080 CRC64: 0CFF8F1 A7676B266 [This is a checksum on the 
AA Da sequence] 

10 20 30 40 50 60 

I I I I I I 

MSLIASDHFR IWGLGKSGM SLVRYLARRG LPFAWDTRE NPPELATLRA QYPQVEVRCG 

70 80 90 100 110 120 

I I I I I I 

ELDAEFLCSA RELYVSPGLS LRTPALVQAA AKGVRISGDI DLFAREAKAP IVAITGSNAK 

130 140 150 160 170 180 

I I I I I I 

STVTTLVGEM AVAADKRVAV GGNLGTPALD LLADDIELYV LELSSFQLET CDRLNAEVAT 

190 200 210 220 230 240 

I I I I I I 

VLNVSEDHMD RYDGMADYHL AKHRIFRGAR QWVNRADAL TRPLIADTVP CWSFGLNKPD 

250 260 270 280 290 300 

I I I 11 I 

FKAFGLIEED GQKWLAFQFD KLLPVGELKI RGAHNYSNAL AALALGHAVG LPFDAMLGAL 

310 320 330 340 350 360 

II I I I I 
KAFSGLAHRC QWVRERQGVS YYDDSKATNV GAALAAIEGL GADIDGKLVL LAGGDGKGAD 

370 380 390 400 410 420 

I I I I I I 

FHDLREPVAR FCRAWLLGR DAGLIAQALG NAVPLVRVAT LDEAVRQAAE LAREGDAVLL 

430 440 

SPACASLDMF KNFEERGRLF AKAVEELA Q9HVZ9 in PASTA 

format 

View entry in original Swiss-Prot format 

View entry in raw text format (no links) 

Report form for errors/updates in this Swiss-Prot entry 

BLAST submission on Sequence analysis tools: ProtParam . ProtScale . 

BLAST ExPASy/SIB ^^fl Compute pI/Mw , PeptideMass , PeptideCutter , 

orat NCBHUSA) "XW^ Dotlet (Java) 
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ScanProsite. MotifScan 




Search the SWISS-MODEL Repository 
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Search ExPASv 
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« 1 
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Bolivia 
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China 


Korea 
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Swiss-Prot I 



ExPASy Home page Site Map Search ExPASy 



Contact us 



Hosted by NCSC US Mirror sites: Australia Bolivia Canada China Korea Switzerland Taiwan 



Search |Swiss-Prot/TrEMBL 



for |UDP-N-acetylnnuramoyl-| 



NiceProt 
View of 
Swiss- 
Prot: 
007669 

[ Entry info ] [ Name and orig in] [ References ] [ Comments ] [ Cross-references ] [ Keywords ] 

[ Features ] [ Sequence ] [ Tools ] 

Note: most headings are clickable, even if they don 't appear as links. They link to the user manual or other documents . 
Entry information 
Entry name 

Primary accession number 
Secondary accession numbers 
Entered in Swiss-Prot in 
Sequence was last modified in 



MURDENTHR 
007669 

None 

Release 36, July 1998 
Release 36, July 1998 



Annotations were last modified in Release 42, October 2003 
Name and origin of the protein 
Protein name 
Synonyms 



UDP-N-acetylmuramoylalanine— D-glutamate ligase 
EC 6.3.2.9 

UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase 
D-glutamic acid adding enzyme 
Gene name MURD 

From Enterococcus hirae [TaxID: 1354 ] 

Taxonomy Bacteria : Firmicutes ; Lactobacillales ; Enterococcaceae : 

Enterococcus . 

References 

[1] SEQUENCE FROM NUCLEIC ACID. 
STRAIN-SI 85; 

MEDLINE-99449055; PubMed-1 0520745; [ NCBL ExPASy , EBL Israel Japan ] 

Duez C , Thamm I. , Sapunaric F. , Coyette J. , Ghuysen J.-M. : 

'The division and cell wall gene cluster of Enterococcus hirae S185."; 

DNA Seq. 9:149-161(1998). 

Comments 

• FUNCTION: Cell wall formation. Catalyzes the addition of glutamate to the nucleotide precursor 
UDP-N-acetylmuramoyl-L- alanine (UMA) (By similarity) . 

• CATALYTIC ACTIVITY: ATP + UDP-N-acetylmuramoyl-L-alanine + glutamate = ADP + 
phosphate + UDP-N-acetylmuramoyl-L-alanyl-D-glutamate. 
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• PATHWAY: Peptidoglycan biosynthesis. 

• SUBCELLULAR LOCATION: Cytoplasmic (By similarity). 

• ^/M/L^/f/rF: Belongs to the murCDEF family. 
Copyright 

This Swiss-Prot entry is copyright. It is produced through a collaboration between the Swiss Institute of Bioinformatics and 
the EMBL outstation - the European Bioinformatics Institute. There are no restrictions on its use by non-profit institutions as 
long as its content is in no way modified and this statement is not removed. Usage by and for commercial entities requires a 
license agreement (See http://www.isb-sib.ch/announce/ or send an email to license@.isb-sib.ch ) 

Cross-references 

Y13922; CAA74234.1; -.[ EMBL / GenBank / DDBJ ] [ CoDingSequence ] 
P 14900: lEEH. [ HSSP ENTRY / PDB ] 
MF_00639 : -: 1. 

PBIL [ Family / Ali gnment / Tree ] 
IPR005762 : MurD. 
IPR000713 : Murjigase. 
IPRQ041Q1 : Mur_ligase_C. 
Graphical view of domain structure . 

PF01225 : Murjigase; 1. 
PF02875 : MurJigaseC; 1. 
Pfam graphical view of domain structure . 
TIGR01087 : murP: 1. 

[ Domain structure / List of seq. sharing at least 1 domain ] 
[ Family / Alignment / Tree ] 
007669 . 
007669 . 
007669. 



EMBL 
HSSP 

HAMAP 



InterPro 



Pfam 



TIGRFAMs 
ProDom 
HOBACGEN 
BLOCKS 
ProtoNet 
ProtoMap 
PRESAGE 
DIP 

ModBase 
SMR 

SWISS-2DPAGE 
UniRef 
Keywords 

Peptidoglycan synthesis : Cell wall ; Cell division ; Lig ase; ATP-binding . 
Features 



007669 . 
007669. 
007669 . 

007669; C054CE9046A754AD. 
Get region on 2D PAGE . 

View cluster of proteins with at least 50% / 90% identity. 



Feature table viewer 



Key 

NP BIND 



From To Length Description 

123 129 7 ATP (Potential) . 



Sequence information 

Length: 460 Molecular weight: 50282 CRC64: C054CE9046A754AD [This is a checksum on the 
AA Da sequence] 

10 20 30 40 50 60 

I I I I I I 

MTGNEKNFNH SKTKKVLVLG LAKSGFSAAK LLHELGALVT VNDGKPFDEK PEAQELLSLG 
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70 

. ' I 

VKVIAGSHPI 

130 
I 

ITGTNGKTTT 

190 
I 

GITDFRPHVA 

250 
I 

KTKATVLPFA 

310 
I 

GISNEAIKNA 

370 
I 

GGLDRGNSFD 

430 
I 

SEEGDSILLS 



80 90 100 110 120 

I I I I I 

ELLDEEFSLM VKNPGIPYSH PFVQKAQELG IPVITEVELA YEVAECPIIG 

140 150 160 170 180 
TTMTGLLLNA GDLPGTARLA GNIGYPASSV AQEATADDKI VMELSSFQLM 

200 210 220 230 240 

I I I I I 

WTNIYEAHI DYHKTRKEYV KAKWHLQQNM TEKDYLILNW NQEELRELSK 

260 270 280 290 300 

TEQKLPKGAC SLDGSIYYNQ EKIMDITELG VPGSHNVENA LAAISVAKLY 

320 330 340 350 360 

I I I I I 

LHHFHGVPHR TQYVGEFQGR KFYNDSKATN ILATKMALSG FQLDQLVLIA 

380 390 400 410 420 

ELIPALKGIK ALITFGETQN RLEDAGKKAG IPVIKTAENA EAAVPIALEL 

440 450 460 

PANASWDQYP NFEIRGERFM EAVNKLTIQK 



007669 in FASTA 
format 



View entry in original Swiss-Prot format 

View entry in raw text format (no links) 

Report form for errors/updates in this Swiss-Prot entry 



BLAST submission on 
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NiceProt 
View of 
Swiss- 
Prot: 

[ Entry info ] [ Name and orig in] [ References ] [ Comments ] [ Cross-references ] [ Keywords ] 

[ Featu res] [Se quence ] [ Tools ] 

Note: most headings are clickable, even if they don't appear as links. They link to the user manual or other documents . 
Entry Information 



Entry name 

Primary accession number 
Secondary accession numbers 
Entered in Swiss-Prot in 
Sequence was last modified in 
Annotations were last modified in 
Name and origin of the protein 
Protein name 
Synonyms 



MURDPSEPK 
Q88N78 

None 

Release 43, March 2004 
Release 43, March 2004 
Release 43, March 2004 



UDP-N-acetylmuramoylalanine— D-glutamate ligase 
EC 6,3.2.9 

UDP-N-acetylmuramoyl-L-aianyl-D-glutamate synthetase 
D-glutamic acid adding enzyme 
Gene name MURD or PP1335 

From Pseudomonas putida (strain KT2440) [TaxID: 160488 ] 

Taxonomy Bacteria : Proteobacteria ; Gammaproteobacteria : Pseudomonadales : 

Pseudomonadaceae : Pseudomonas . 

References 

[1] SEQUENCE FROM NUCLEIC ACID. 

MEDLINE=22423060; PubMed^l 2534463; [NCBI, ExPASy . EBI, Israel . Japan ] 
Nelson K.E. , Weinel C Paulsen I.T. , Dodson RJ. . Hilbert H. . Martins dos Santos V.A.P. . Fonts 
D.E. . Gill S,R. . Pop M. , Holmes M. . Brinkac L. , Beanan M. . DeBoy R.T. . Daugherty S. , Kolonay J. , 
Madupu R. , Nelson W. , White 0. , Peterson J. , Khouri H. , HanceL, Chris Lee P. , Holtzapple E. . 
Scanlan P. , TranJL, Moazzez A. . Utterback T. , Rizzo M. , Lee K. , KosackD. , Moestl P. , Wedler 
R, Lauber J. , Stjepandic P. , Hoheisel J. . Straetz M. , Heim S. , Kiewitz Eisen J. A. . Timmis K.N. . 
Puesterhoeft A. , Tuemmler B. . Eraser CM, : 

"Complete genome sequence and comparative analysis of the metabolically versatile Pseudomonas 
putida KT2440,"; 

Environ. Microbiol. 4:799-808(2002) . 
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Comments 

• FUNCTION: Cell wall formation. Catalyzes the addition of glutamate to the nucleotide precursor 
UDP-N-acetylmuramoyl-L-alanine (UMA) (By similarity) . 

• CATALYTIC ACTIVITY. ATP + UDP-N-acetylmuramoyl-L-alanine + glutamate = ADP + 
phosphate + UDP-N-acetylmuramoyl-L-alanyl-D-glutamate. 

• Py47!H^ffS4F: Peptidoglycan biosynthesis. 

• SUBCELLULAR LOCATION: Cytoplasmic (By similarity) , 

• SIMILARITY: Belongs to the murCDEF family. 
Copyright 

This Swiss-Prot entry is copyright. It is produced through a collaboration between the Swiss Listitute of Bioinformatics and 
the EMBL outstation - the European Bioinformatics Institute. There are no restrictions on its use by non-profit institutions as 
long as its content is in no way modified and this statement is not removed. Usage by and for commercial entities requires a 
license agreement (See http://www.isb-sib.ch/announce/ or send an email to licensetSisb-sibxh ) 

Cross-references 
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BLOCKS 
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ModBase 
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.[ EMBL / GenBank / DDBJ ] [ CoDingSequence ] 



AEOl 6779; AAN6695 8.1; 
PP1335 :-. 
MF_00639 : -; L 

PBIL [Family / Aligmnent / Tree] 

IPR000713 : Mur ligase. 

IPR0041Q1 : Mur_ligase_C. 

Graphical view of domain structure . 

PFQ1225 : Murjigase; L 

PF02875; Mur_ligase_C; L 

Pfam graphical view of domain structure . 

[ Domain structure / List of seq, sharing at least 1 domain ] 

[ Family / Alignment / Tree ] 

Q88N78 . 

088N78 . 

088N78 . 

088N78 . 

088N78 . 

088N78. 

088N78 : 1B49F06C2913E915. 
Get region on 2D PAGE . 

View cluster of proteins with at least 50% / 90% identity. 



Keywords 

Peptidog l ycan synthesis : Cell wall : Cell division : Ligase: ATP-binding : Complete proteome . 

Features 



Feature table viewer 




Key 

NP BIND 



From 

118 



To Length 

124 7 



Description 

ATP (Potential) 



Sequence information 

Length: 450 Molecular weight: 48300 CRC64: 1B49F06C2913E915 [This is a checksum on the 
AA Da sequence] 
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View entry in raw text format (no links) 

Report form for errors/updates in this Swiss-Prot entry 
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[ Entry info ] [Na me and origin ] [ References ] [Comments] [ Cross-references ] [ Keywords ] 

[ Features ] [Se quence ] [ Tools ] 

Note: most headings are clickable, even if they don 't appear as links. They link to the user manual or other documents . 
Entry information 



Entry name 

Primary accession number 
Secondary accession numbers 
Entered in Swiss-Prot in 
Sequence was last modified in 
Annotations were last modified in 
Name and origin of the protein 
Protein name 
Synonyms 



MURD_CAUCR 
Q9A597 

None 

Release 42, October 2003 
Release 42, October 2003 
Release 42, October 2003 



UDP-N-acetylmuramoyIalanine--D-glutamate ligase 
EC 6.3,2.9 

UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase 

D-glutamic acid adding enzyme 
Gene name MURD or CC2556 

From Caulobacter crescentus [TaxID: 155892 ] 

Taxonomy Bacteria : Proteobacteria : Al phaproteobacteria ; Caulobacterales : 

Caulobacteraceae : Caulobacter , 

References 

[1] SEQUENCE FROM NUCLEIC ACID. 
STRAIN=ATCC 19089 / CB15; 

MEDLINE=21173698; PubMed=l 1259647; [NCBI, ExPASy , EBI, Israel Japan ] 
Nierman W,C. , Feldblyum T,V. . Laub MT. , Paulsen LT. . Nelson K.E, , Eisen J A, . Heidelberg J.F, , 
Alley M.R.K. , OhtaN. , Maddock J.R. , Potocka I. , Nelson W.C. . Newton A. , Stephens Phadke 
Ka, Ely B. . DeBoy R.T. , Dodson RJ. . Durkin A,S. , Gwinn MX. , Haft D.H. , KolonayJ,F. , Smit T , 
Craven M.B. , Khouri H. , Shetty T, Berry K. , Utterback T„ Tran K. , Wolf A. , Vamathevan J. , 
Ermolaeva M. , White O. , Salzberg S.L. , Venter J,C. , Shapiro L. , Fraser CM. ; 
"Complete genome sequence of Caulobacter crescentus."; 
Proc. Natl Acad. Sci. U.S.A. 98:4136-4141(20011 

Comments 
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FUNCTION: Cell wall formation. Catalyzes the addition of glutamate to the nucleotide precursor 
lIDP-N-acetylmuramoyl-L-alanine (UMA) (By similarity). 

• CATALYTIC ACTIVITY: ATP + UDP-N-acetylmuramoyl-L-alanine + glutamate = ADP + 
phosphate + UDP-N-acetylmuramoyl-L-alanyl-D-glutamate. 

• P/ir^WC4F: Peptidoglycan biosynthesis. 

• SUBCELLULAR LOCATION. Cytoplasmic (By similarity). 

• SIMILARITY: Belongs to the murCDEF family. 
Copyright 

This Swiss-Prot entry is copyright. It is produced through a collaboration between the Swiss Institute of Bioinformatics and 
the EMBL outstation - the European Bioinformatics Institute. There are no restrictions on its use by non-profit institutions as 
long as its content is in no way modified and this statement is not removed. Usage by and for commercial entities requires a 
license agreement (See http://www.isb-5ib.ch/announce/ or send an email to license@,isb-sib.ch ) 

Cross-references 

AE005924; AAK24527.1; -.[ EMBL / GenBank / DDBJ ] [ CoDingSequence ] 
C87566: C87566. 
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PI 4900: lEOD. [ HSSP ENTRY / PDB ] 
CC2556 : -. 
MF_00639 : -; 1. 

PBIL [ Family / AU gnment / Tree ] 

IPR005762 : MurD. 

IPRQ0Q713 : Murjigase. 

IPR004101 : Mur_ligase_C. 

IPR000205 : NADBS. 

Graphical view of domain structure . 

PF01225 : Murjigase: 1. 

PF02875 : Mur_ligase_C; 1. 

Pfam graphical view of domain structure . 

TIGR01087 : murD; 1. 

[ Domain structure / List of seq. sharing at least 1 domain ] 

[ Family / Alignment / Tree ] 

09A597 . 

09A597 . 

09A597 . 

09A597 . 

09A597 . 

Q9A597 . 

09A597 : DF8215B5EB26D9F9. 
Get region on 2D PAGE . 

View cluster of proteins with at least 50% / 90% identity. 



Kej'words 

Peptidoglycan synthesis : Cell wall : Cell division : Ligase: ATP-binding ; Complete proteome . 

Features 



Feature table viewer 



Key 

NP BIND 



From 

123 



To Length 

129 7 



Description 

ATP {Potential) 
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Sequence information 

Length: 471 Molecular weight: 49299 CRC64: DF8215B5EB26D9F9 [This is a checksum on the 
AA Da sequence] 
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View entry in raw text format (no links) 

Report form for errors/updates in this Swiss-Prot entry 



BLAST submission on 
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ScanProsite , MotifScan 
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[ Entry info ] [ Name and origin ] [ References ] [ Comments ] [ Cross-references ] [ Keywords ] 

[ Features ] [ Sequence ] [ Tools ] 

Note: most headings are clickable, even if they don't appear as links. They link to the user manual or other documents . 
Entry information 



Q82AD8 
Q82AD8 

None 

Release 24, June 2003 
Release 24, June 2003 



Entry name 

Primary accession number 
Secondary accession numbers 
Entered in TrEMBL in 
Sequence was last modified in 
Annotations were last modified in Release 26, March 2004 
Name and origin of the protein 
Protein name 
Synonyms 
Gene name 
From 

Taxonomy 



Putative UDP-N-acetylmuramoylalanine-D-glutamate ligase 

None 

MURD or SAV612Q 

Streptomyces avermitilis [TaxID: 33903] 
Bacteria ; Actinobacteria : Actinobacteridae : Actinomycetales : 
Streptomycineae : Streptomycetaceae : Streptomyces . 

References 

[1] SEQUENCE FROM NUCLEIC ACID. 

STRAIN=MA-4680 / ATCC 3 1267 / NCIMB 12804 / NRRL 8165; 

MEDLINE=21477403; PubMed=l 1572948; [ NCBL ExPASy, EBI, Israel Japan ] 

Omura S. , Ikeda H. , Ishikawa J. , Hanamoto A. . Takahashi C . Shinose M. . Takahashi Y. . Horikawa 

IL, NakazawaH. . Osonoe T. , Kikuchi H, , Shiba T. , Sakaki Y. , Hattori M. : 

"Genome sequence of an industrial microorganism Streptomyces avermitilis: deducing the ability of 

producing secondary metabolites."; 

Proc. Natl. Acad. Sci. U.S.A. 98:12215-12220(2001) . 

[2] 

SEQUENCE FROM NUCLEIC ACID. 

STRAIN=MA-4680 / ATCC 31267 / NCIMB 12804 / mKL 8165; 
MEDLINE=22608306; PubMed=12692562; [ NCBL ExPASy , EBI, Israel Japan ] 
Ikeda H. , Ishikawa J. , Hanamoto A. , Shinose M. , Kikuchi H. , Shiba T. , Sakaki Y. . Hattori M. , 
Omura S. : 

"Complete genome sequence and comparative analysis of the industrial microorganism 
Streptomyces avermitilis . " ; 
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GO 



• Nat. Biotechnol. 21:526-531(2003). 
Comments 
None 

Cross-references 

EMBL AP005045; BAC73831.1; -.[EMBL / GenBank / DDBJ ] [ CoDingSequence ] 

GO : 000573 7 ; Cellular component: cytoplasm (inferred from electronic annotation). 
GO : 0005524 : Molecular function: ATP binding (inferred from electronic annotation). 
GO:0016874 :Molecular function: ligase activity (inferred from electronic annotation). 
GO:0004326 ; Molecular function: tetrahydrofolylpolyglutamate synthase activity 

(inferred from electronic annotation). 
GO : 0008764 : Molecular function: UDP-N-acetylmuramoylalanine-D-glutamate ligase 

activity (inferred from electronic annotation), 
GO:0009058 :Biological process: biosynthesis (inferred from electronic annotation). 
GO:0009273 ;Biological process: cell wall biosynthesis (sensu Bacteria) (inferred from 

electronic annotation). 
GO:0009396 :Biological process: foKc acid and derivative biosynthesis (inferred from 
electronic annotation). 

CMR 082AD8 : SAV6120. 

IPR001645 : Fpolygl_synthtse. 

IPR005762 : MurD. 
InterPro IPR000713 : Mur ligase. 

IPR004101 : Mur_Ugase_C. 

Graphical view of domain structure . 

PF01225 : Murjigase; 1. 
Pfam PF02875 : Mur Jigase_C; 1 . 

Pfam g raphical view of domain structure . 
TIGR01087 : murD; L 

PSOlOll : F0LYLP0LYGLU_SYNT_1; UNKNOWN_l. 
[ Domain structure / List of seq. sharing at least 1 domain ] 
[ Family / Alignment / Tree ] 
082AD8 . 
082AD8 . 
082AD8 . 

082AD8 : 8CE63F4FCD3E5913. 



TIGRFAMs 
PROSITE 
ProDom 
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PRESAGE 
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SWISS- 
2DPAGE 
UniRef 
Keywords 

Ligase; Complete proteome . 

Features 
None 

Sequence information 

Length: 467 Molecular weight: 48546 CRC64: 8CE63F4FCD3E5913 [This is a checksum on the 
AA Da sequence] 



Get region on 2D PAGE . 

View cluster of proteins with at least 50% / 90% identity. 



10 



20 



30 



40 



50 



60 



I 



I 



http://us.expasy.org/cgi-bin/niceprot.pl7Q82AD8 



3/29/04 



NiceProt View of TrEMBL: Q82AD8 



Page 3 of 3 



-mtMwqgknvt 

70 

I 

DGATLPEGTE 

130 
I 

GKTTTVQMLA 

190 

I 

HSATVLMIAP 

250 

I 

AVGFTLGTPG 
310 

ARAFGVPASA 

370 
I 

lAGGLAKGAS 
430 

AAVQEARRLA 



VAGLGVSGIP 
80 

LIVTTPGWQP 
140 

SILTAAGLRT 

200 
I 

DHLDWHGSME 

260 
I 

PSQLGWEGI 
320 

VRDGLRAFRP 
380 

FDELVAKSAQ 
440 

VAGDTVLLAP 



AARVLHGLGA 

90 
I 

DKPLFAAAAE 

150 
I 

AAVGNIGVSL 

210 
I 

AYTADKGRIY 
270 

LVDRAFVEDR 
330 

DAHRIAHVAD 

390 
I 

RLRGWLIGA 

450 
I 

ACASMDMFAN 



WTWNDGDD ERSRAQAADL EALGITVRLG 



100 



110 



120 



AGVPVWGDVE LAWRLRGPGS APWLAVTGTN 

160 170 180 

I I I 

LDAVLGEETY DVLAVELSSY QLHWAPSLRA 

220 230 240 

EGNRVACVYN VADKATEDLV RAADVEEGCR 

280 290 300 

QKNAQELAEV ADVHPPAPHN lANALAAAAL 



340 



350 



360 



VDGVTYIDDS KATNTHAAEA SLAAYGSIVW 

400 410 420 

I I I 

DRALIREALA RHAPEVPWD LDRTDTGAMP 

460 
I 

YNKRGDAFAE AVRGLGA 



Q82AD8 in FASTA 
format 



View entry in original TrEMBL format 
View entry in raw text format (no links) 
Request for annotation of this TrEMBL entry 
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[Entry info ] [ Name and origin ] [ References ] [ Comments ] [ Cross-references ] [ Keywords ] 

[ Features ] [ Sequence ] [ Tools ] 

Note: most headings are clickable, even if they don 't appear as links. They link to the user manual or other documents . 
Entry information 



Entry name 

Primary accession number 
Secondary accession numbers 
Entered in TrEMBL in 
Sequence was last modified in 
Annotations were last modified in 
Name and origin of the protein 
Protein name 
Synonym 
Gene name 
From 

Taxonomy 



Q7VQI9 
Q7VQI9 

None 

Release 25, October 2003 
Release 25, October 2003 
Release 26, March 2004 



UDP-N-acetylmuramoyl-L-alanine:D-glutamate ligase 
EC 6.3.2.9 
MURD or BFL140 

Candidatus Blochmannia floridanus [TaxID: 203907 ] 
Bacteria ; Proteobacteria : Gammaproteobacteria : Enterobacteriales : 
Enterobacteriaceae : ant endosymbionts : Candidatus Blochmannia . 

References 

[1] SEQUENCE FROM NUCLEIC ACID. 

MEDLINE=22784745; PubMed=12886019; [NCBI, ExPASy , EBL Israel Japan ] 

Gil R. . Silva F J. , Zientz E. , Delmotte P. , Gonzalez-Candelas F. . Latorre A. . Rausell C , Kamerbeek 

L, Gadau J. , Hoelldobler B. , van Ham R.C.H.J. . Gross R. , Moya A. ; 

"The genome sequence of Blochmannia floridanus: comparative analysis of reduced genomes.*'; 
Proc. Natl. Acad. Sci. U.S.A. 100:9388-9393(2003) . 

Comments 
None 

Cross-references 

EMBL BX248584; CAD83661.1; -.[ EMBL / GenBank / DDBJ ] [ CoDingSequence ] 

GO: 0005 73 7 : Cellular component: cytoplasm (inferred from electronic annotation). 
GOi0016874; Molecular function: ligase activity (inferred from electronic annotation). 
GO:0008764 :Molecular function: UDP-N-acetylmuramoylalanine-D-glutamate ligase 
activity (inferred from electronic annotation). 



GO 
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GO:0009273 :Biological process: cell wall biosynthesis (sensu Bacteria) (inferred from 
electronic annotation). 

07VOI9 : BFL140. 
IPR0Q5762 : MurD. 
Graphical view of domain structure . 
TIGR01087; murD; 1. 

[ Domain structure / List of seq. sharing at least 1 domain ] 
HOBACGEN [ Family / Alignment / Tree ] 
ProtoMap Q7VOI9 . 

07VOI9. 
07VOI9. 

07VOI9; D09A989BA266E566. 



CMR 

InterPro 

TIGRFAMs 
ProDom 



Get region on 2D PAGE . 

View cluster of proteins with at least 50% / 90% identity. 



PRESAGE 

ModBase 

SMR 

SWISS- 
2DPAGE 

UniRef 

Keywords 

Ligase; Complete proteome . 

Features 

None 

Sequence information 

Length: 444 Molecular weight: 49867 CRC64: D09A989BA266E566 [This is a checksum on the 
AA Da sequence] 
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ASI^QFSSFR ARGNLFTYLA QRLG Q7VQI9 in FASTA 

format 



View entry in original TrEMBL format 
View entry in raw text format (no links) 
Request for annotation of this TrEMBL entry 



BLAST submission on 
BLAST ExPASy/SIB 

orat NCBI (USA) 



ScanProsite , MotifScan 






Sequence analysis tools: ProtParam , ProtScale . 
Compute pI/Mw , PeptideMass , PeptideCutter , 
Dotlet (Java) 

Search the SWISS-MODEL Repository 
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I ExPASy Home page 



Site Map 



Search ExPASy 



Contact us 



Swiss-Prot I 



Hosted by NCSC US Mirror sites:||Australia||Bolivia||Canada [China Korea] [Switzerland! [Igmgn 



Search Swiss-Prot/TrEMBL 



for |'-'^P"N"35®*ylD^y!?™>^ 



J2: 



Clear 

I.-' ■.■ ■'■"■V V- 



NiceProt 
View of 
Swiss- 
Prot: 

Q9K9S8 ^^M^WI ^Mlig liiiiiiM 



[ Entry info ] [ Name and origin ] [ References ] [ Comments ] [ Cross-references ] [ Keywords ] 

[ Features ] [ Sequence ] [ Tools ] 

Note: most headings are clickable, even if they don't appear as links. They link to the user manual or other documents . 
Entry information 



Entry name 

Primary accession number 
Secondary accession numbers 
Entered in Swiss-Prot in 
Sequence was last modified in 



MURD_BACHD 
Q9K9S8 

None 

Release 42, October 2003 
Release 42, October 2003 



Annotations were last modified in Release 42, October 2003 
Name and origin of the protein 
Protein name 
Synonyms 



Gene name 
From 

Taxonomy 



UDP-N-acetylmuramoylalanine~D-glutamate ligase 
EC 6.3>2,9 

UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase 
D-glutamic add adding enzyme 
MURDor BH2567 

Bacillus halodurans [TaxID: 86665 ] 

Bacteria : Firmicutes : Bacillales ; Bacillaceae : Bacillus . 



References 

[1] SEQUENCE FROM NUCLEIC ACID. 
STRAIN-C-125 / JCM 9153; 

MEDLINE=205 12582; PubMed=l 1058132; [ NCBI , ExPASy , EBL Israel Japan ] 
Takami H. , Nakasone K. , Takaki Y. , Maeno G. , Sasaki R. . Masui N. . Fuji F. . Hirama C , Nakamura 
Y^, Ogasawara N. , Kuhara S. . Horikoshi K. : 

"Complete genome sequence of the alkaliphilic bacterium Bacillus halodurans and genomil^ 
sequence comparison with Bacillus subtihs."; 
Nucleic Acids Res. 28:4317-4331(2000) . 

Comments 

• FUNCTION: Cell wall formation. Catalyzes the addition of glutamate to the nucleotide precursor 
UDP-N-acetylmuramoyl-L-alanine (UMA) (By similarity), 

• CATALYTIC ACTIVITY: ATP + UDP-N-acetylmuramoyl-L-alanine + glutamate = ADP + 
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phosphate + UDP-N-acetylmuramoyl-L-alanyl-D-glutamate. 

• PATHWAY: Peptidoglycan biosynthesis. 

• SUBCELLULAR LOCATION. Cytoplasmic (By similarity). 

• SIMILARITY: Belongs to the murCDEF family. 
Copyright 

This Swiss-Prot entry is copyright. It is produced through a collaboration between the Swiss Institute of Bioinformatics and 
the EMBL outstation - the European Bioinformatics Institute. There are no restrictions on its use by non-profit institutions as 
long as its content is in no way modified and this statement is not removed. Usage by and for commercial entities requires a 
license agreement (See http://www.isb-sib.cli/announce/ or send an email to license(g),isb-sib.ch) 

Cross-references 

AP001515; BAB06286.1: -.[ EMBL / GenBank / DDBJ ] [ CoDingSequencel 
G83970; G83970. 

PI 4900 : lUAG. [ HSSP ENTRY / PDB ] 
09K9S8 : BH2567. 
MF_00639 : -; 1. 

PBIL [ Family / Alignment / Tree ] 
IPR005762 : MurD. 
IPR000713 : Murjigase. 
IPR004101 : MurJigase_C. 
Graphical view of domain structure . 
PF01225; Murjigase; 1. 
PF02875 : Mur_ligase_C; 1. 
Pfam graphical view of domain structure . 

TIGR01087 : murD; 1. 

[ Domain structure / List of seq. sharing at least 1 domain ] 
[ Family / Alignment / Tree ] 
09K9S8 . 
09K9S8 . 
09K9S8 . 
09K9S8 . 
09K9S8 . 
09K9S8 . 

09K9S8 : 76D54C6F549FB2ED. 
Get region on 2D PAGE . 

View cluster of proteins with at least 50% / 90% identity. 



EMBL 
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Pfam 

TIGRFAMs 

ProDom 

HOBACGEN 

BLOCKS 

ProtoNet 

ProtoMap 

PRESAGE 

DIP 

ModBase 
SMR 

SWISS-2DPAGE 
UniRef 



Keywords 

Peptidoglycan synthesis : Cell wall : Cell division : Ligase: ATP-binding : Complete proteome . 

Features 



i 



Feature table viewer 



Key 

NP BIND 



From 

118 



To Length 

124 7 



Description 

ATP [Potential) . 



Sequence information 

Length: 450 Molecular weight: 48756 CRC64: 76D54C6F549FB2ED [This is a checksum on the 
AA Da sequence] 
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View entry in original Swiss-Prot format 

View entry in raw text format (no links) 

Report form for errors/up d ates in this Swiss-Prot entry 



BLAST submission on 
■BLAST ExPASy/SIB 

orat NCBI (USA) 



ScanProsite , MotifScan 





Sequence analysis tools: ProtParam , ProtScale , 
Compute pI/Mw . PeptideMass , PeptideCutter , 
Dotlet (Java) 

Search the SWISS-MODEL Repository 
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Swiss-Prot I 



ExPASy Home page 



Site Map 



Search ExPASy 



Contact us 



Hosted by NCSC US Mirror sites :|| Australia] |Bolivia Canada China] Korea Switzerland|]Taiwan 



Search ISwiss-Prot/TrEMBL 



„ 

UDP-N-acetylnriuramoyli 



f C ear: 



NiceProt 
View of 
Swiss- 
Prot: 
Q92I60 

[ Entry info ] [ Name and origin ] [ References ] [ Comments ] [ Cross-references ] [ Keywords ] 

[ Features ] [ Sequence ] [ Tools ] 

Note: most headings are clickable, even if they don't appear as links. They link to the user manual or other documents . 
Entry information 



MURD_RICCN 
Q92I60 

None 

Release 42, October 2003 
Release 42, October 2003 



Entry name 

Primary accession number 
Secondary accession numbers 
Entered in Swiss-Prot in 
Sequence was last modified in 
Annotations were last modified in Release 43, March 2004 
Name and origin of the protein 

Protein name UDP-N-acetylmuramoylalanine~D-glutamate ligase 

Synonyms EC 6.3.2.9 

UDP-N-acetylmuramoyi-L-alanyl-D-giutamate synthetase 

D-glutamic acid adding enzyme 

Gene name MURD or RC0560 

From Rickettsia conorii [TaxID: 781 ] 

Taxonomy Bacteria : Proteobacteria : Alphaproteobacteria : Rickettsials : 

Rickettsiaceae : Rickettsieae : Rickettsia . 

References 

[1] SEQUENCE FROM NUCLEIC ACID. 
STRAIN^Malish 7; 

MEDLINE=21442074; PubMed=ll 557893; [ NCBL ExPASy . EEL Israel Japan ] 

Ogata H. , Audic S. . Renesto-Audiffiren P. , Foumier P.-E. , Barbe V. , Samson P. , RouxV^, Cossart 

Weissenbach J„ Claverie J.-M. , Raoult P. : 
"Mechanisms of evolution in Rickettsia conorii and R. prowazekii."; 
Science 293:2093-2098(2001^ 

Comments 

• FUNCTION: Cell wall formation. Catalyzes the addition of glutamate to the nucleotide precursor 
UPP-N-acetylmuramoyl-L- alanine (UMA) (By similarity), 

• CATALYTIC ACTIVITY: ATP + UPP-N-acetylmuramoyl-L-alanine + glutamate = APP + 
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phosphate + UDP-N-acetylmuramoyl-L-alanyl-D-glutamate. 

• PATHWAY: Peptidoglycan biosynthesis. 

• SUBCELLULAR LOCATION: Cytoplasmic (By similarity). 

• SIMILARITY: Belongs to the murCDEF family. 
Copyright 

This Swiss-Prot entry is copyright. It is produced through a collaboration between the Swiss Institute of Bioinformatics and 
the EMBL outstation - the European Bioinformatics Institute. There are no restrictions on its use by non-profit institutions as 
long as its content is in no way modified and this statement is not removed. Usage by and for commercial entities requires a 
license agreement (See http://www.isb-sib.ch/announce/ or send an email to license@isb-sib.ch) 

Cross-references 

AE008617; AAL03098.1; -.[ EMBL / GenBank / DDBJ ] [CoDmgSeguence] 
H97769 : H97769. 
O92I60: RC0560. 
MF_0Q639 : atypical: 1. 
PBIL [ Family / Alignment / Tree ] 
IPR005762 : MurD. 
IPR00Q713 : Murjigase. 
IPR004101 : Mur_ligase_C. 
Graphical view of domain structure . 
PF01225; Murjigase; 1. 
PF02875 : Mur_ligase_C; 1. 
Pfam g ra phical view of domain structure . 
TIGR01087 : murP: 1. 

[ Domain structure / List of seq. sharing at least 1 domain ] 
[ Family / Alignment / Tree ] 
O92I60 . 
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Pfam 
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O92I60 



TIGRFAMs 
ProDom 
HOBACGEN 
BLOCKS 
ProtoNet 
ProtoMap 
PRESAGE 
DIP 

ModBase 
SMR 

SWISS-2DPAGE 
UniRef 
Keywords 

Peptidoglycan synthesis : Cell wall ; Cell division ; Ligase: ATP-binding : Complete proteome . 
Features 



O92I60 



O92I60 



O92I60 : 024B268F6074822C. 
Get region on 2D PAGE . 

View cluster of proteins with at least 50% / 90% identity. 





Feature table viewer 
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Key 

NP_BIND 
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From 

111 



260 



To Length Description 

117 7 ATP (Potential) 

47 



306 



RPE3 insert . 



Sequence information 

Length: 500 Molecular weight: 55787 CRC64: 024B268F6074822C [This is a checksum on the 
AA Da sequence] 
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format 



View entry in original Swiss-Prot format 

View entry in raw text format (no links) 

Report form for errors/updates in this Swiss-Prot entry 



BLAST submission on 
BLAm ExPASv/SIB 
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ScanProsite , MotifScan 






Sequence analysis tools: ProtParam , ProtScale , 
Compute pI/Mw . PeptideMass , Pe ptideCutter , 
Dotlet (Java) 
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RESULT 9 
US-09-557-8B4-1 

Sequence 1, Application US/09557884 
Patent No. 6506581 
GENERAL INFORMATION: 

APPLICANT: Fleischmann et al. 

TITLE OF INVENTION: The Nucleotide sequence of 

the Haemophilus influenzae Rd 
Thereof, and Uses Thereof 
NUMBER OF SEQaENCES: 1 
CORRESPONDENCE ADDRESS: 

ADDRESSEE: Human Genome Sciences / Inc. 
STREET: 9410 Key West Avenue 
ClTlf: Rockville 
STATE: MD 
COUNTRY: USA 
ZIP: 20850 
COMPUTER READABLE FORM: 

MEDIUM TYPE: 3 1/3 Inch diskette 
COMPUTER: Dell Pentium 
OPERATING SYSTEM: MS DOS v6 . 22 
SOFTWARE: ASCII Text 
CURRENT APPLICATION DATA: 

APPLICATION NUMBER: US/09/557,884 
FILING DATE: 25 -Apr -2000 
CLASSIFICATION: <UnJcnown> 
PRIOR APPLICATION DATA: 

APPLICATION NUMBER: 08/476,102 
FILING DATE: JUK-5-1995 
ATTORNEY/AGENT INFORMATION: 
NAME: Michelle S. Marks 
REGISTRATION NUMBER: 41,971 
REFERENCE/DOCKET NUMBER: PB186P3 
TELECOMMUNICATION INFORMATION: 
TELEPHONE: 301-309-8504 
TELEFAX: 301-309-8439 
INFORMATION FOR SEQ ID NO: 1: 
SEQUENCE CHARACTERISTICS: 

LENGTH: 1830121 base pairs 
TYPE: nucleic acid 
STRANDEDNESS : double 
TOPOLOGY: linear 
SEQUENCE DESCRIPTION: SEQ ID NO: 1: 
US-09-557-884-1 



Genome, Fragments 



Alicnment Score??; 

"^r. ■ r : L.il2 

14.00 

Percent Similarity: 100.00* 

Best Local Similar tty: 100.00% 

Query Match: 3.12% 

OB: 4 



Matches : 
Conservative; 
Mismatches: 
Indels : 
Gaps: 



183012 

14 

0 

0 

0 

0 



US'09-701-229-2 (l-44e> x US-09-557 -894 -1 (1-1830121) 

Oy 157 GluLeuTyrValLeuGluLeuSerSerPheGlnLeuGluThr 170 

ItltllKinitlMIIMIIIIinillltlllllMltl 
Db 1203588 GAACTTTATGTACTAGAGCTTTCTAGTTTTCAGCTTGAGACA 1203629 

RESULT 10 
OS-09-643-990A-1 

sequence 1, Application OS/0964 3990a 
Patent No. 55282B9 
GENERAL INFORMATION: 
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[ Entry info ] [ Name and orig in] [ References ] [ Comments ] [ Cross-references ] [ Keywords ] 

[Features] [ Sequence ] [ Tools ] 

Note: most headings are clickable, even if they don't appear as links. They link to the user manual or other documents . 
Entry information 



MURD_ECOLI 
P14900 

None 

Release 14, April 1990 
Release 20, November 1991 



Entry name 

Primary accession number 
Secondary accession numbers 
Entered in Swiss-Prot in 
Sequence was last modified in 
Annotations were last modified in Release 43, March 2004 
Name and origin of the protein 

Protein name UDP-N-acetylmuramoylalanine— D-glutamate ligase 

Synonyms EC 6.3,2.9 

UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase 

D-glutamic acid adding enzyme 
Gene name MURD or B0088 

From Escherichia coli [TaxID: 562 ] 

Taxonomy Bacteria : Proteobacteria : Gammaproteobacteria : Enterobacteriales ; 

Enterobacteriaceae ; Escherichia . 

References 

[1] SEQUENCE FROM NUCLEIC ACID. 
STRAIN=K12; 

MEDLINE=90192099; PubMed-2 179861; [NCBl, ExPASy , EBh Israel Japan] 
Ikeda M. , Wachi M. , Ishino F. , Matsuhashi M. ; 

"Nucleotide sequence involving murD and an open reading frame ORF-Y spacing murF and ftsW in 
Escherichia coli."; 

Nucleic Acids Res. 18:1058-1058(1990) . 

[2] 

SEQUENCE FROM NUCLEIC ACID. 
STRAIN=K12; 

MEDLINE=90174916; PubMed-2 129548; [ NCBL ExPASy . EBL Israel Japan ] 
Mengin-Lecreulx P. , van Heijenoort L : 
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"Nucleotide sequence of the murD gene encoding the UDP-MurNAc-L-Ala-D-Glu synthetase of 
Escherichia coli."; 

Nucleic Acids Res. 18:183-183(1990) . 
[3] SEQUENCE FROM NUCLEIC ACID. 
FlouretB. : 

Submitted (MAR-1990) to the EMBL/GenBank/DDBJ databases. 
[4] SEQUENCE FROM NUCLEIC ACID. 
STRAIN=K12; 

MEDLINE=92334977; PubMed=l 630901; [ NCBI . ExPASy . EBI . Israel . Japan ] 
Yura T. . Mori H. . Na gai H. , Nagata T. , Ishihama A. , Fujita N. , Isono K. . Mizobuchi K. , Nakata A. : 
"Systematic sequencing of the Escherichia coli genome: analysis of the 0-2.4 min region."; 
Nucleic Acids Res. 20:3305-3308(1992) . 
[5] SEQUENCE FROM NUCLEIC ACID. 
STRAIN=K12 / MG1655; 

MEDLINE=97426617; PubMed=9278503; [ NCBI . ExPASy. EBI . Israel . Japan ] 
Blattner F.R. . Plunkett G. III . Bloch C.A. . Pema N.T. . Burland V. . Riley M. . Collado-Vides J. . 
Glasner J.D. . Rode C.K. . Mayhew G.F. . Gregor J. . Davis N.W. . Kirkpatrick H.A. . Goeden M.A. . 
Rose D.J. . Mau B. . Shao Y. : 

"The complete genome sequence of Escherichia coli K-12."; 
Science 277:1453-1474(1997) . 
[6] SEQUENCE OF 375-437 FROM NUCLEIC ACID. 
STRAIN=K12; 

MEDLINE=90036736; PubMed=2509435; [ NCBI . ExPASy . EBI . Israel . Japan ] 

Ikeda M. . Sato T. . Wachi M. . Jung H.K. . Ishino F. . Kobayashi Y. . Matsuhashi M. ; 

"Structural similarity among Escherichia coli FtsW and RodA proteins and Bacillus subtilis SpoVE 

protein, which function in cell division, cell elongation, and spore formation, respectively."; 

J. Bacteriol. 171:6375-6378(1989 ). 

[7] SEQUENCE OF 1-19 . 
STRAIN=K12; 

MEDLINE=921 1 1492; PubMed=l 765076; [ NCBI . ExPASy . EBI . Israel . Japan ] 
Pratviel-Sosa F. . Mengin-Lecreulx D. . van Heijenoort J. : 

"Over-production, purification and properties of the uridine diphosphate N-acetylmuramoyl-L- 
alanine:D-glutamate ligase from Escherichia coli."; 
Eur. J. Biochem. 202:1169-1176(1991). 

[8] X-RAY CRYSTALLOGRAPHY (1.95 ANGSTROMS). 

MEDLINE=97361823; PubMed=92 18784; [ NCBI . ExPASy . EBI . Israel . Japan ] 
Bertrand J.A. , Auger G. . Fanchon E. . Martin L. . Blanot D. , van Heijenoort J. . Dideberg O. ; 
"Crystal structure of UDP-N-acetylmuramoyl-L-alanine:D-glutamate ligase from Escherichia coli."; 
EMBO J. 16:3416-3425(1997) . 

[9] X-RAY CRYSTALLOGRAPHY (1.9 ANGSTROMS). 

MEDLINE=204251 15; PubMed=l 09668 19; [ NCBI . ExPASy . EBI . Israel . Japan ] 

Bertrand J.A. . Fanchon E. , Martin L. . Chantalat L. . Auger G. , Blanot D. . van Heijenoort J. . Dideberg 

a; 

"'Open' structures of MurD: domain movements and structural similarities with folylpolyglutamate 
synthetase."; 

J. Mol. Biol. 301:1257-1266(2000) . 
Comments 

• FUNCTION: Cell wall formation. Catalyzes the addition of glutamate to the nucleotide precursor 
UDP-N-acetylmuramoyl-L-alanine (UMA). 
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• CATALYTIC ACTIVITY: ATP + UDP-N-acetylmuramoyl-L-alanine + glutamate = ADP + 
phosphate + UDP-N-acetylmuramoyl-L-alanyl-D-glutamate. 

• PATHWAY: Peptidoglycan biosynthesis. 

• SUBCELLULAR LOCATION: Cytoplasmic. 

• SIMILARITY: Belongs to the murCDEF family. 
Copyright 

This Swiss-Prot entry is copyright. It is produced through a collaboration between the Swiss Institute of Bioinformatics and 
the EMBL outstation - the European Bioinformatics Institute. There are no restrictions on its use by non-profit institutions as 
long as its content is in no way modified and this statement is not removed. Usage by and for commercial entities requires a 
license agreement (See http://www.isb-sib.ch/announce/ or send an email to license(g).isb-sib.ch ) 

Cross-references 

[ EMBL / GenBank / DDBJ ] [ CoDingSequence l 
[ EMBL / GenBank / DDBJ ] [CoDingSequence ] 
[ EMBL / GenBank / DDBJ ] [ CoDingSequence ] 
[ EMBL / GenB ank / DDBJ ] [CoDingSequence ] 
[ EMBL / GenBank / DDBJ] [ CoDingSequence] 
-.[ EMBL / GenBank / DDBJ ] [CoDingSequence ] 



EMBL 



PIR 



PDB 



EcoGene 

EcoCyc 

CMR 

HAMAP 



InterPro 



X51584; CAA35933.1; -. 
X17609;CAA35611.1;-. 
X55034;CAA38865.1;-. 
M30807;AAA83858.1;-. 
D10483;BAB96656.1;-. 
AE000118; AAC73199.1; 
S08396; CEECME. 

lEOD; 09-JUN-OO. [ ExPASy / RCSB / EBI] 
lEEH; 1 7-JAN-Ol . [ ExPASy / RCSB / EBI ] 
lUAG; 18-MAR-98.[ ExPASy / RCSB / EBI] 
2UAG; 25-FEB-OO. [ ExPASy / RCSB / EBI ] 
3UAG; 28-JUN-OO. [ ExPASy / RCSB / EBI] 
4UAG; 15-MAR-00.[ ExPASy / RCSB / EBI ] 
Detailed list of linked structures . 
EG10620 : murD. 
EG 10620 ; murD. 
PI 4900 : B0088. 
MF_00639 : -; 1. 

PBIL [ Family / Alignment / Tree ] 
IPR005762 : MurD. 
IPR000713 : Murjigase. 
IPR004101 : MurJigase C. 
Graphical view of domain structure . 
PF01225 : Murligase; 1. 
PF02875 : MurJigase^C; 1. 
Pfam graphical view of domain structure . 
TIGROl 087 : murD: 1. 

[ Domain structure / List of seq. sharing at least 1 domain ] 
[ Family / Alignment / Tree ] 
PI 4900 . 
P14900 . 
PI 4900 . 
P14900 . 
PI 4900 . 
PI 4900 . 

P14900 : 18660F69D27717DA. 



Pfam 

TIGRFAMs 
ProDom 
HOBACGEN 
BLOCKS 
ProtoNet 
ProtoMap 
PRESAGE 
DIP 

ModBase 
SMR 

SWISS-2DPAGE Get region on 2D PAGE . 
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UniRef View cluster of proteins with at least 50% / 90% identity. 

Keywords 

Peptidoglycan synthesis : Cell wall ; Cell division : Ligase: ATP-binding : 3D-structure : 
Complete proteome . 

Features 



Feature table viewer 



Key 

INIT__MET 

NP__BIND 

CONFLICT 

CONFLICT 

CONFLICT 

TURN 

STRAND 

HELIX 

TURN 

STRAND 

TURN 

HELIX 

TURN 

STRAND 

STRAND 

HELIX 

TURN 

STRAND 

TURN 

TURN 

HELIX 

TURN 

STRAND 

HELIX 

STRAND 

HELIX 

TURN 

STRAND 

TURN 

STRAND 

HELIX 

TURN 

STRAND 

HELIX 

TURN 

STRAND 

HELIX 

TURN 



From To Length Description 
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56 
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67 
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73 
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106 
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141 
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1 


143 
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4 


14 9 


150 
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5 


160 


164 


5 


165 


165 


1 


173 


176 


4 


184 


186 


3 


188 


189 


2 



ATP (Potential) . 
R -> A (in Ref . 2) . 
A -> T (in Ref . 2) . 
AL -> RV (in Ref. 2) 
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HELIX 


190 


199 


10 


HELIX 


200 


202 
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TURN 
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204 
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STRAND 


207 


211 
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TURN 
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213 
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HELIX 


215 
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STRAND 
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230 
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STRAND 
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240 
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STRAND 
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250 
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TURN 


251 


252 
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STRAND 
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257 
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HELIX 
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260 
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HELIX 
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281 
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TURN 


282 


283 
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HELIX 


286 


295 


10 


TURN 


300 


301 
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STRAND 


304 


309 


6 


TURN 


310 . 


311 


2 


STRAND 


312 


316 
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TURN 


318 


319 
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HELIX 


323 


330 


8 


TURN 


331 


332 
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STRAND 


339 


344 
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STRAND 


346 


346 
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TURN 


348 


349 
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HELIX 


353 


358 


6 


STRAND 


364 


369 
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TURN 


371 


372 


2 


HELIX 


373 


377 


5 


TURN 


378 


379 


2 


HELIX 


381 


383 


3 


STRAND 


384 


386 


3 


HELIX 


390 


397 
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HELIX 
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400 
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TURN 
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STRAND 
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414 
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1 


TURN 


416 
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3 


HELIX 


424 


437 
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Sequence information 

Length: 437 Molecular weight: 46842 CRC64: 18660F69D27717DA [This is a checksum on the 

AA Da sequence] 

10 20 30 40 50 60 

I I I I I I 

ADYQGKNWI IGLGLTGLSC VDFFLARGVT PRVMDTRMTP PGLDKLPEAV ERHTGSLNDE 

70 80 90 100 110 120 

I I I I I I 

WLMAADLIVA SPGIALAHPS LSAAADAGIE IVGDIELFCR EAQAPIVAIT GSNGKSTVTT 
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130 140 150 160 170 180 

I I I I I I 

LVGEMAICAAG VNVGVGGNIG LPALMLLDDE CELYVLELSS FQLETTSSLQ AVAATILNVT 

190 200 210 220 230 240 

I I I I I I 

EDHMDRYPFG LQQYRAAKLR lYENAKVCW NADDALTMPI RGADERCVSF GVNMGDYHLN 

250 260 270 280 290 300 

I I I I I I 

HQQGETWLRV KGEKVLNVKE MKLSGQHNYT NALAALALAD AAGLPRASSL KALTTFTGLP 

310 320 330 340 350 360 

I I I I I I 

HRFEWLEHN GVRWINDSKA TNVGSTEAAL NGLHVDGTLH LLLGGDGKSA DFSPLARYLN 

370 380 390 400 410 420 

I I I I I I 

GDNVRLYCFG RDGAQLAALR PEVAEQTETM EQAMRLLAPR VQPGDMVLLS PACASLDQFK 

430 

NFEQRGNEFA RLAKELG PI 4900 in FASTA 

format 

View entry in original Swiss-Prot format 

View entry in raw text format (no links) 

Report form for errors/updates in this Swiss-Prot entry 



BLAST submission on 
BLAST ExPASy/SIB 

or at NCBI (USA) 



ScanProsite, MotifScan 






Sequence analysis tools: ProtParam , ProtScale , 
Compute pI/Mw , PeptideMass , PeptideCutter , 
Dotlet (Java) 

Search the SWISS-MODEL Repository 
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^ ExPASv Home page 


Site Map 


Search ExPASv 


Contact us Swiss-Pro 


1 1 
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Swiss-Prot I 



A ExPASy Home page Site Map Search ExPASy 



Contact us 



Hosted by NCSC US Mirror sites: Australia Bolivia Canada China Korea Switzerland||Taiwan 



Search Swiss-Prot/TrEMBL 



iH for |UDP-N-acetylmuramoyli 



■Clear 



NiceProt 
View of 
Swiss- 
Prot: 
P45063 

[ En try info] [N ame and origin ] [ References ] [ Comments ] [Cross-references] [ Keywords ] 

[ Feature s] [ Sequence ] [ Tools ] 

Note: most headings are clickable, even if they don't appear as links. They link to the user manual or other documents . 
Entry information 
Entry name 

Primary accession number 
Secondary accession numbers 
Entered in Swiss-Prot in 
Sequence was last modified in 
Annotations were last modified in 
Name and origin of the protein 
Protein name 
Synonyms 



MURDHAEIN 
P45063 

None 

Release 32, November 1995 
Release 32, November 1995 
Release 42, October 2003 



UDP-N-acetylmuramoylalanine— D-glutamate ligase 
EC 6.3.2.9 

UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase 
D-glutamic acid adding enzyme 
Gene name MURD or HI1136 

From Haemophilus influenzae [TaxID: 727 ] 

Taxonomy Bacteria : Proteobacteria : Gammaproteobacteria ; Pasteurellales : 

Pasteurellaceae : Haemophilus . 

References 

[1] SEQUENCE FROM NUCLEIC ACID. 
STRAIN=Rd / KW20 / ATCC 51907; 

MEDLINE=95350630; PubMed=7542800; [ NCBL ExPASy , EBL Israel Japan ] 
Fleischmann R.D. , Adams M.D. , White 0. , Clayton R.A. , Kirkness E.F. , Kerlavage A.R. , Bult C J. , 
Tomb J.-F. , Dougherty B.A. . Merrick J.M. , McKenney K. . Sutton G. , Fitzhugh W. , Fields C.A. , 
Gocayne J.D. , Scott J.D. , Shiriey R. , Liu L.-L , Glodek A. , Kelley J.M. , Weidman J.F. , Phillips C.A. , 
Spri ggs T., Hedblom E. , Cotton M.D. , Utterback T.R. . Hanna M.C. . N guyen D.T. , Saudek D.M. , 
Brandon R.C. , Fine L.D. , Fritchman J.L. , Fuhrmann J.L. , Geoghagen N.S.M. , Gnehm CL. . 
McDonald L.A. , Small K.V. , FraserC.M. , Smith H.O. . Venter J.C. : 
"Whole-genome random sequencing and assembly of Haemophilus influenzae Rd."; 
Scienc e 269:496-51 2 (1995) . 
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Comments 

• FUNCTION: Cell wall formation. Catalyzes the addition of glutamate to the nucleotide precursor 
UDP-N-acetylmuramoyl-L-alanine (UMA) (By similarity) . 

• CATALYTIC ACTIVITY. ATP + UDP-N-acetylmuramoyl-L-alanine + glutamate = ADP + 
, phosphate + UDP-N-acetylmuramoyl-L-alanyl-D-glutamate. 

• PATHWAY: Pep tidoglycan biosynthesis. 

• SUBCELLULAR LOCATION: Cytoplasmic (By similarity) . 

• SIMILARITY: Belongs to the murCDEF family. 
Copyright 

This Swiss-Prot entry is copyright. It is produced through a collaboration between the Swiss Institute of Bioinformatics and 
the EMBL outstation - the European Bioinformatics Institute. There are no restrictions on its use by non-profit institutions as 
long as its content is in no way modified and this statement is not removed. Usage by and for commercial entities requires a 
license agreement (See http://www.isb-sib.ch/announce/ or send an email to licensefg).isb-sib.ch ) 

Cross-references 

U32793; AAC22791.1; -.[ EMBL / GenBank / DDBJ] [ CoDingSequence] 
B64185 : B64185. 

£14900; lEOD. [ HSSP ENTRY / PDB ] 
HI1136 : -. 
MF_00639 : -: 1. 

PBIL [ Family / Alignment / Tree ] 
IPR005762 : MurD. 
IPR000713 : Murjigase. 
IPR004101 : MurJigaseC. 
Graphical view of domain structure . 
PF01225 : Murjigase; 1. 
PFQ2875 : Mur_ligase_C; 1. 
Pfam graphical view of domain structure . 

TIGR01Q87 : murP: 1. 

[ Domain structure / List of seq . sharin g at least 1 domain ] 
[ Family / Alignment / Tree ] 
P45063. 



EMBL 
PIR 
HSSP 
TIGR 

HAMAP 



InterPro 



Pfam 



TIGRFAMs 
ProDom 
HOBACGEN 
BLOCKS 
ProtoNet 
ProtoMap 
PRESAGE 
DIP 

ModBase 
SMR 

SWISS-2DPAGE 
UniRef 
Keywords 

Peptidoglycan synthesis ; Cell wall ; Cell division ; Ligase: ATP-binding ; Complete proteome . 

Features 



P45063 . 
P45063 . 
P45063 . 
P45063 . 
P45063. 

P45063; B7232D573856880B. 
Get region on 2D PAGE . 

View cluster of proteins with at least 50% / 90% identity. 



£; 
m 



Feature table viewer 



Key 



From To Length Description 
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NP BIND 



112 



118 



ATP (Potential) 



Sequence information 

Length: 437 Molecular weight: 47906 CRC64: B7232D573856880B [This is a checksum on the 

AA Da sequence] 
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MNAYQNKNIT IIGLGKTGLS CVDYLLSQQA NIRVIDTRKN PTGIDKLPQN IPLHTGSLNQ 
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TEDHMDRYMD LEDYRQAKLR lYHNAKVGVL NNEDRLTFGE NENQAKHTVS FAENSADYWL 
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KTENGKQYLM VKDEVILPCE EATLVGRHNY MNILAATALA QAIGINLDSI RTALRHFKGL 

310 320 330 340 350 360 

I I I I I I 

DHRFQLVHQA NGIRWINDSK ATNVGSTVAA LAGLYIEGKL HLLLGGDGKG ADFSELAELI 

370 380 390 400 410 420 

I I I I I I 

NQPHIICYCF GRDGALLAKF SSQSYLFDTM EQAIEFLRPT LQSGDMVLLS PACASLDQFA 

430 
I 

SFEKRGEEFT HLAQCLT 



P45063 in FASTA 
format 



View entry in original Swiss-Prot format 

View entry in raw text format (no links) 

Report form for errors/updates in this Swiss-Prot entry 



BLAST submission on 
BLAST ExPASy/SIB 

or at NCBI (USA) 



ScanProsite . MotifScan 





Sequence analysis tools: ProtParam . ProtScale . 
Compute pI/Mw , PeptideMass , PeptideCutter , 
Dotlet (Java) 

Search the SWISS-MODEL Repository 
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Site Map 


Search ExPASv 
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I ExPASy Home page 



SiteMap 



Search ExPASy 



Contact us 



Swiss 



iss-Prot ] 



Hosted by NCSC US Mirror sites: Australia Bolivia Canada China Korea Switzerland Taiwan 



Search |Swiss-Prot/TrEMBL 



S[ for |uDP-N-acetylmuramoyl^ 



NiceProt 
View of 
TrEMBL: 

Q9ZHB0 ^^^^M^K^M 

[ Entry info ] [ Name and origin ] [ References ] [ Comments ] [Cross-references] [ Keywords ] 

[ Features ] [ Sequence ] [ Tools ] 

Note: most headings are clickable, even if they don 't appear as links. They link to the user manual or other documents . 
Entry information 



.,JluiGlfBlas^$jaarph|. 



Entry name 

Primary accession number 
Secondary accession numbers 
Entered in TrEMBL in 
Sequence was last modified in 



Q9ZHB0 
Q9ZHB0 

None 

Release 10, May 1999 
Release 10, May 1999 



Annotations were last modified in Release 25, October 2003 
Name and origin of the protein 
Protein name 
Synonyms 
Gene name 
From 

Taxonomy 



D-glutamic acid adding enzyme MurD 

None 
MURD 

Streptococcus pneumoniae [TaxID: 1313 ] 
Bacteria ; Firmicutes : Lactobacillales : Streptococcaceae : 
Streptococcus . 

References 

[1] SEQUENCE FROM NUCLEIC ACID. 
STRAIN=G54; 

MEDLINE-99061 199; PubMed=9846742; [ NCBL ExPASy . EBL Israel Japan ] 
Massidda 0. , Anderluzzi P. . Friedli L. . Feger G. : 

"Unconventional organization of the division and cell wall gene cluster of Streptococcus 
pneumoniae."; 

Microbiology 144:3069-3078ri998) . 
Comments 
None 

Cross-references 

EMBL AF068902; AAC95449.1; -.[ EMBL V GenBank / DDBJ ] [ CoDingSequence ] 

HSSP P14900; lUAG, [ HSSP ENTRY / PDB ] 

GO:00Q5737 :Cellular component: cytoplasm (inferred from electronic annotation). 

GO: 0005 5 24 : Molecular function: ATP binding (inferred from electronic annotation). 
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GO 



GO:Q016874 ;Molecular function: ligase activity (inferred from electronic annotation). 
GO : 0008 764 : Molecular fUnction: UDP-N-acetylmuramoylalanine-D-glutamate ligase 

activity (inferred from electronic annotation). 
GO:0Q09Q58 :Biological process: biosynthesis (inferred from electronic annotation). 
GO:0009273 :Bio logical process: cell wall biosynthesis (sensu Bacteria) (inferred from 
electronic annotation). 

IPR005762 : MurD. 
IPR000713 : Murjigase. 
IPR004101 : Mur_ligase_C. 
Graphical view of domain structure . 
PF01225 : Murjigase; 1. 
PF02875 : MurligaseC; 1. 
Pfam graphical view of domain structure . 
TIGR01087 : murD; 1. 

[ Domain structure / List of seq. sharing at least 1 domain ] 
HOBACGEN [ Family / Alignment / Tree] 
ProtoMap O9ZH B0. 

O9ZHB0 . 
09ZHBQ . 

O9ZHB0 : 048D2CA5964F06BF. 



InterPro 



Pfam 

TIGRFAMs 
ProDom 



Get region on 2D PAGE . 

View cluster of proteins with at least 50% / 90% identity. 



PRESAGE 
ModBase 
SMR 

SWISS- 

2DPAGE 

UniRef 
Keywords 
None 
Features 
None 

Sequence information 

Length: 450 Molecular weight: 48490 CRC64: 048D2CA5964F06BF [This is a checksum on the 
AA Da sequence] 
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KETLSAFGGV KHRLQFVDDI KGVKFYNDSK STNILATQKA LSGFDNSKW LIAGGLDRGN 
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EFDELVPDIT GLKKMVILGQ SAERVKRAAD KAGVAYVEAT DIADATRKAY ELATQGDWL 
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LSPANASWDM YANFEVRGDL FIDTVAELKE 



Q9ZHB0 in FASTA 
format 



View entry in original TrEMBL format 
View entry in raw text format (no links) 
Request for annotation of this TrEMBL entry 



BLAST submission on 
BLAST ExPASy/SIB 

or at NCBI (USA ) 




m 



ScanProsite , MotifScan 




Sequence analysis tools: ProtParam , ProtScale . 
Compute pI/Mw . PeptideMass , PeptideCutter , 
Dotlet (Java) 

Search the SWISS-MODEL Repository 
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i ExPASy Home page 



Site Map 



Search ExPASy 



Contact us 



Swiss 



Prot I 



Hosted by NCSC US Mirror sites: Australia Bolivia Canada China Korea Switzerland Taiwan 



Search Swiss-Prot/TrEMBL 



w| for lUDP-N-acetylrnuramoyl-j 



NiceProt 
View of 
Swiss- 
Prot: 
007108 



[E ntry info ] [ Name and orig in] [ References ] [ Comments ] [ Cross- r eferences ] [ Keywords ] 

[ Features ] [ Sequence ] [ Tools ] 

Note: most headings are clickable, even if they don't appear as links. They link to the user manual or other documents . 
Entry information 



Entry name 

Primary accession number 
Secondary accession numbers 
Entered in Swiss-Prot in 
Sequence was last modified in 



MURDENTFA 
007108 

None 

Release 36, July 1998 
Release 42, October 2003 



Annotations were last modified in Release 42, October 2003 
Name and origin of the protein 
Protein name 
Synonyms 



Gene name 
From 

Taxonomy 



UDP-N-acetylmuramoylalanine— D-glutamate ligase 
EC 6.3.2.9 

UDP-N-acetylmuramoyl-L-alanyi-D-glutamate synthetase 
D-glutamic acid adding enzyme 

MURD or EF0993 

Enterococcus faecalis (Streptococcus faecalis) [TaxID: 1351 ] 
Bacteria : Firmicutes ; Lactobacillales : Enterococcaceae : 
Enterococcus . 

References 

[1] SEQUENCE FROM NUCLEIC ACID. 
STRAIN=A24836; 

MEDLINE=97431524; PubMed=9287029; [ NCBL ExPASy, EBI, Israel , Japan ] 
Pucci M.J. , Thanassi J. A. . Discotto L.F. , Kessler R.E. , Dougherty T.J. : 

"Identification and characterization of cell wall-cell division gene clusters in pathogenic Gram- 
positive cocci."; 

L Bacteriol. 179:5632-5635ri997\ 

[2] 

SEQUENCE FROM NUCLEIC ACID. 
STRATN=V583 / ATCC 700802; 

MEDLn^E=22550857; PubMed=l 2663927; [ NCBL ExPASy, EBI, Israel Japan ] 

Paulsen LT. . Baner j ei L. , Myers G.S.A. , Nelson K.E. , Seshadri R. , Read T.D. . Fonts D.E. . Eisen 
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J.A. , Gill S.R. . Heidelberg J.F. . Tettelin H. , Dodson R.J. . Umayam L. , Brinkac L. . Beanan M. , 
Daugherty S. , DeBoy R.T. , Durkin S. . Kolonay J. , Madupu R. , Nelson W. . Vamathevan J. . Tran B. , 
Upton J. . Hansen T. . Shetty J. . Khouri H. . Utterback T. . Radune P. . Ketchum K.A. . Dougherty B.A. , 
Fraser CM. ; 

"Role of mobile DNA in the evolution of vancomycin-resistant Enterococcus faecalis."; 
Science 299:2071-2074(2003) . 

Comments 

• FUNCTION: Cell wall formation. Catalyzes the addition of glutamate to the nucleotide precursor 
UDP-N-acetylmuramoyl-L-alanine (UMA) (By similarity) . 

• CATALYTIC ACTIVITY: ATP + UDP-N-acetyhnuramoyl-L-alanine + glutamate = ADP + 
phosphate + UDP-N-acetylmuramoyl-L-alanyl-D-glutamate. 

• PATHWAY: Pep tidoglycan biosynthesis. 

• SUBCELLULAR LOCATION: Cytoplasmic (By similarity). 

• SIMILARITY: Belongs to the murCDEF family. 
Copyright 

This Swiss-Prot entry is copyright. It is produced through a collaboration between the Swiss Institute of Bioinformatics and 
the EMBL outstation - the European Bioinformatics Institute. There are no restrictions on its use by non-profit institutions as 
long as its content is in no way modified and this statement is not removed. Usage by and for commercial entities requires a 
license agreement (See http://www.isb-sib.ch/announce/ or send an email to license(g),isb-sib.ch ) 

Cross-references 

U94707; AAC45635. 1 ; -. [ EMBL / GenBank / DDBJ ] [ CoDin gSe quence ] 
AE016950; AAO80799.1; -.[ EMBL / GenBank / DDBJ ] [ CoDingSequence ] 
PI 4900; lUAG. [ HSSP ENTRY / PDB ] 
EF0993 : -. 
MF_00639 : -; 1. 

PBIL [ Family / Alignment / Tree ] 
IPR005762 : MurD. 
IPR000713 : Murjigase. 
IPR004101 ; Mur_ligase_C. 
Graphical view of domain structure . 
PF01225 : Murjigase; 1. 
PF02875 : Mur_ligase_C; 1. 
Pfam graphical view of domain structure . 

TIGR01087 : murD; 1. 

[ Domain structure / List of seq. sharing at least 1 domain ] 
[ Family / Alignment / Tree ] 
007108. 



EMBL 

HSSP 
TIGR 

HAMAP 



InterPro 



Pfam 



TIGRFAMs 
ProDom 
HOBACGEN 
BLOCKS 
ProtoNet 
ProtoMap 
PRESAGE 
DIP 

ModBase 
SMR 

SWISS-2DPAGE 
UniRef 
Keywords 

Peptidoglycan synthesis : Cell wall : Cell division : Lig ase: ATP-binding : Complete proteome . 



007108 . 
007108 . 
007108 . 
007108 . 
007108 . 

007108 : DB4E0B9B5514A88D. 
Get region on 2D PAGE . 

View cluster of proteins with at least 50% / 90% identity. 
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Features 



Feature table viewer 



Key From To Length Description 



NP_BIND 
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7 ATP 


(Potential) 




CONFLICT 


83 


83 


P 


-> 


L 


(in 


Ref . 


1) 


CONFLICT 


165 
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N 


- > 


D 


(in 


Ref . 


1) 


CONFLICT 


292 


292 


A 


-> 


P 


(in 


Ref. 


1) 


CONFLICT 


303 


303 


R 


-> 


K 


(in 


Ref. 


.1.) 


CONFLICT 
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T 


- > 


S 


(in 


Ref. 


1) 


CONFLICT 


336 


336 


I 


- > 


F 


(in 


Ref. 


D 


CONFLICT 


385 


385 


E 


- > 


K 


(in 


Ref. 


1) 


CONFLICT 


394 


394 


A 


- > 


P 


(in 


Ref. 


1) 



Sequence information 

Length: 456 Molecular weight: 49698 CRC64: DB4E0B9B5514A88D [This is a checksum on the 
AA Da sequence] 

10 20 30 40 50 60 

I I I I I I 

MKKITTYQNK KVLVLGLAKS GVSAAKLLHE LGALVTVNDA KQFDQNPDAQ DLLTLGIRW 

70 80 90 100 110 120 

I I I I I I 

TGGHPIELLD EEFELIVKNP GIPYTNPLVA EALTRKIPII TEVELAGQIA ECPIVGITGT 

130 140 150 160 170 180 

I I I I I I 

NGKTTTTTMI GLLLNADRTA GEARLAGNIG FPASTVAQEA TAKDNLVMEL SSFQLMGIET 

190 200 210 220 230 240 

I I I I I I 

FHPQIAVITN IFEAHLDYHG SRKEYVAAKW AIQKNMTAED TLILNWNQVE LQTLAKTTAA 

250 260 270 280 290 300 

I I I I I I 

NVLPFSTKEA VEGAYLLDGK LYFNEEYIMP ADELGIPGSH NIENALAAIC VAKLKNVSNA 

310 320 330 340 350 360 

I I I I I I 

QIRQTLTNFS GVPHRTQFVG EVQQRRFYND SKATNILATE MALSGFDNQK LLLLAGGLDR 

370 380 390 400 410 420 

I I I I I I 

GNSFDELVPA LLGLKAIVLF GETKEKLAEA AKKANIETIL FAENVQTAVT lAFDYSEKDD 

430 440 450 

I I I 

TILLSPACAS WDQYPNFEVR GEAFMQAVQQ LKESEM 



007108 in FASTA 
format 



View entry in original Swiss-Prot format 

View entry in raw text format (no links) 

Re port form for errors/updates in this Swiss-Prot entry 
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BLAST submission on 
BLAST ExPASy/SIB 

orat NCBKUSA) 



ScanProsite , MotifScan 






Sequence analysis tools: ProtParam , ProtScale . 
Compute pI/Mw . PeptideMass . Pe ptideCutter . 
Dotlet (Java) 

Search the SWISS-MODEL Repository 



1 ^ ExPASv Home page Site Map 
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Contact us Swiss-Pro 
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I ^ ExPASy Home page Site Map Search ExPASy 



Contact us 



Swiss-Prot 



Hosted by NCSC US Mirror sites: Australia Bolivia Canada China Korea Switzerland Taiwan 



Search Swiss-Prot/TrEMBL 



for |UpP-N-acetylmuramoyl-; ; 



Clear 



NiceProt 
View of 
Swiss- 
Prot: 
P73668 



pliifeiifri^iily^ 



[ Entry info ] [ Name a nd origin ] [ References ] [ Comments ] [ Cross-references ] [ Keywords ] 

[ Features ] [ Seq u ence ] [ Tools ] 

Note: most headings are clickable, even if they don't appear as links. They link to the user manual or other documents . 
Entry information 



Entry name 

Primary accession number 
Secondary accession numbers 
Entered in Swiss-Prot in 
Sequence was last modified in 
Annotations were last modified in 
Name and origin of the protein 
Protein name 
Synonyms 

Gene name 

From 

Taxonomy 



MURD SYNY3 
P73668 

None 

Release 36, July 1998 
Release 36, July 1998 
Release 42, October 2003 

UDP-N-acetylmuramoylalanine~D-glutamate ligase 
EC 6.3.2.9 

UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase 
D-glutamic acid adding enzyme 

MURD or SLL2010 

Synechocystis sp. (strain PCC 6803) [TaxID: 1148 ] 
Bacteria : Cyanobacteria : Chroococcales : Synechocystis . 



References 

[1] SEQUENCE FROM NUCLEIC ACID. 

MEDLINE=97061201; PubMed=8905231; [ NCBL ExPASy . EEL Israel Japan ] 
Kaneko T. , Sato S. , Kotani H. . Tanaka A. . Asamizu E. , Nakamura Y. . Miyajima N. , Hirosawa M. . 
Sugiura M. . Sasamoto S. , Kimura T. , Hosouchi T. , Matsuno A. , Muraki A. , Nakazaki N. , Naruo K. , 
Okumura S. , Shimpo S. , Takeuchi C . Wada T. . Watanabe A. , Yamada M. . Yasuda M. . Tabata S. : 
"Sequence analysis of the genome of the unicellular cyanobacterium Synechocystis sp. strain 
PCC6803. 11. Sequence determination of the entire genome and assignment of potential protein- 
coding regions."; 
DNA Res. 3:109-136(1996). 

Comments 

• FUNCTION: Cell wall formation. Catalyzes the addition of glutamate to the nucleotide precursor 
UDP-N-acetylmuramoyl-L- alanine (UMA) (By similarity). 
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• fATALYTIC ACTIVITY: ATP + UDP-N-acetylmuramoyl-L-alanine + glutamate = ADP + 
^' phosphate + UDP-N-acetylmuramoyl-L-alanyl-D-glutamate. 

• PATHWAY: Peptidoglycan biosynthesis. 

• SUBCELLULAR LOCATION: Cytoplasmic (By similarity). 

• 5/M/X/4/?/rF: Belongs to the murCDEF family. 
Copyright 

This Swiss-Prot entry is copyright. It is produced through a collaboration between the Swiss Institute of Bioinformatics and 
the EMBL outstation - the European Bioinformatics Institute. There are no restrictions on its use by non-profit institutions as 
long as its content is in no way modified and this statement is not removed. Usage by and for commercial entities requires a 
license agreement (See http://www.isb-sib.ch/announce/ or send an email to license@isb-sib.ch ) 

Cross-references 

D9Q908: BAA17713.1: -.[ EMBL / GenBank / DDBJ ] [ CoDingSequence ] 
S77155; S77155. 

PI 4900 : lEEH. [ HSSP ENTRY / PDB ] 
P73668 : SLL2010. 
MF_00639 : -; 1. 

PBIL [ Family / Alignment / Tree ] 
IPR005762: MurD. 



EMBL 
PIR 
HSSP 
CMR 

HAMAP 



InterPro 



Pfam 

TIGRFAMs 

ProDom 

HOBACGEN 

BLOCKS 

ProtoNet 

ProtoMap 

PRESAGE 

DIP 

ModBase 
SMR 

SWISS-2DPAGE 

UniRef 

Keywords 



IPR000713 : Murjigase. 
IPR004101 : Mur_ligase_C. 
Graphical view of domain structure . 

PF01225; Murjigase; 1. 

PF02875 : MurJigase C; 1. 

Pfam graphical view of domain structure . 

TIGR01Q87 :murD: 1. 

[ Domain structure / List of seq. sharing at least 1 domain ] 

[ Family / Alignment / Tree ] 

P73668. 



P73668 



P73668 



P73668 



P73668 
P73668 



P73668 : B315281 1 1 A627F10. 
Get region on 2D PAGE . 

View cluster of proteins with at least 50% / 90% identity. 



Peptidoglycan synthesis : Cell wall : Cell division ; Ligase; ATP-binding : Complete proteome . 
Features 





Feature table viewer 







Key 

NP BIND 



From 

113 



To Length 

119 7 



Description 

ATP {Potential) . 



Sequence information 

Length: 452 Molecular weight: 49048 CRC64: B31528111A627F10 [This is a checksum on the 
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AA Da sequence] 

10 20 30 40 

I I I I 

MPQACVIGLG RSGIAAARVL HRDGWQVTVF DQADNDQLRH 

70 80 90 100 

I I I I 

VKEAWPERIV VSPGVPWDIP LLVAAREKGV EVTGELELAW 



50 
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MGQPLVQEGI 



60 
I 

SLKLGDRLDP 



120 
I 

ITGTNGKTTT 



130 140 

I I 
TSLVQAIFQK AGLNAPACGN 

190 200 
I I 



TTFTPDHLSR 
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180 
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I I 
PHRLEPICTI NGVQFINDSK 
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340 
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220 230 240 

I I I 

HSHGPNLYPQ AHWTSTQGAN 



290 300 
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QNLLMAIAAA RLAGIDKKAI 
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I I 
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I I 
DQAWLAQIRQ KAVAVLLIGD 



430 
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440 
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450 
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390 400 

I I 
AVGYEMYEIV 



LSSMKGPTIL 

410 
I 

ETMANAVQRG 



420 
I 
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P73668 in PASTA 
format 



View entry in original Swiss-Prot format 

View entry in raw text format (no links) 

Report form for errors/updates in this Swiss-Prot entry 



BLAST submission on 
«LAST ExPASy/SIB 

or at NCBI (USA) 



ScanProsite , MotifScan 





Sequence analysis tools: ProtParam , ProtScale . 
Compute pI/Mw , PeptideMass . PeptideCutter , 
Dotlet (Java) 

Search the SWISS-MODEL Rep ository 
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fill ExPASy Home page 
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I ^ ExPASy Home page Site Map 



Search ExPASy 



Contact us 



Swiss-Prot 



Hosted by NCSC US Mirror sites: || Australia Bolivia Canada||China||Korea||Switzerland||lai^^ 



Search Swiss-Prot/TrEMBL 



M for UDP-N-acetylmuramoyH 



Go 



NiceProt 
View of 
Swiss- 
Prot: 
Q52953 

[ Entry info ] [ Nam e an d orig in] [ References ] [ Comments ] [ Cross-references ] [ Keywords ] 

[ Features ] [Se quence ] [ Tools ] 

Note: most headings are clickable, even if they don't appear as links. They link to the user manual or other documents . 
Entry information 



Iiv#li5i>ffls|iriend!y-5vii^ 



Entry name 

Primary accession number 
Secondary accession numbers 
Entered in Swiss-Prot in 
Sequence was last modified in 
Annotations were last modified in Release 42, October 2003 
Name and origin of the protein 
Protein name 
Synonyms 



MURD_RHIME 
Q52953 

None 

Release 39, May 2000 
Release 39, May 2000 



UDP-N-acetylmuramoylalanine— D-glutamate ligase 
EC 6.3,2.9 

UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase 
D-glutamic acid adding enzyme 
Gene name MURD or R02178 or SMCOl 864 

From Rhizobium meliloti (Sinorhizobium meliloti) [TaxID: 382 ] 

Taxonomy Bacteria ; Proteobacteria ; Alphaproteobacteria : Rhizobiales : 

Rhizobiaceae : Sinorhizobium/Ensifer group ; Sinorhizobium . 

References 

[1] SEQUENCE FROM NUCLEIC ACID. 
STRAIN-1021; 

MEDLINE=21396507; PubMed= 11481430; [ NCBL ExPASv , EEL Israel Japan ] 
CapelaD. , Barloy-Hubler F. , Gouzy J. . Bothe G. . Ampe F. , Batut J. . Boistard P„ Becker A. , Boutry 
M. . Cadieu E. , Dreano S. . Gloux S. . Godrie T. , Goffeau A. . Kahn P. . Kiss E. . Lelaure V. , Masuy P. , 
Pohl T. , Portetelle P. , Puehler A. , Pumelle B. , Ramsperger U. , Renard G , Thebault P. , Vandenbol 
ML, Weidner S. . GalibertF. : 

"Analysis of the chromosome sequence of the legume symbiont Sinorhizobium meliloti strain 
1021."; 

Proc. Natl. Acad. Sci. U.S.A. 98:9877-9882(2001) . 

[2] 

PRELIMINARY SEQUENCE OF 1-344 FROM NUCLEIC ACIP. 
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STRAIN=1021; 

MEDLINE=9501 1665; PubMed=7926844; [NCBI. ExPASy . EBI . Israel . Japan ] 
Leach F. . Wacks D.B. . Si gner E.R. : 

"Rhizobium meliloti homologs of Escherichia coli mur genes."; 
Gene 148:87-90(1994). 

Comments 

• FUNCTION: Cell wall formation. Catalyzes the addition of glutamate to the nucleotide precursor 
UDP-N-acetylmuramoyl-L-alanine (UMA) (By similarity). 

• CATALYTIC ACTIVITY. ATP + UDP-N-acetylmuramoyl-L-alanine + glutamate = ADP + 
phosphate + UDP-N-acetyhnuramoyl-L-alanyl-D-glutamate. 

• PATHWAY. Peptidoglycan biosynthesis. 

• SUBCELLULAR LOCATION. Cytoplasmic (By similarity). 

• 5/M/l/<^ry: Belongs to the murCDEF family. 

• CAUTION: In addition to the conflicts shown below, Ref 2 sequence has 7 frameshift errors 
scattered along the sequence. 

Copyright 

This Swiss-Prot entry is copyright. It is produced through a collaboration between the Swiss Institute of Bioinformatics and 
the EMBL outstation - the European Bioinformatics Institute. There are no restrictions on its use by non-profit institutions as 
long as its content is in no way modified and this statement is not removed. Usage by and for commercial entities requires a 
license agreement (See http://www.isb-sib.ch/announce/ or send an email to license@isb-sib.ch ) 

Cross-references 

AL591789;CAC46757.1;-. [ EMBL / GenBank / DDBJ ] 

[ CoDingSequence ] 
L25875; AAA66472.1; [ EMBL / GenBank / DDBJ ] 

ALTFRAME. [ CoDingSequence] 

£14900; lEOD. [ HSSP ENTRY / PDB ] 
052953 : R021 78. 
MF_00639 : -; 1. 

PBIL [ Family / Alignment / Tree ] 
IPR005762 : MurD. 
IPR000713 : Murhgase. 
IPROQ4101 : MurJigase_C. 
Graphical view of domain structure . 

PF01225; Murjigase; 1. 
PF02875 : Mur_ligase_C; 1. 
Pfam graphical view of domain structure . 
TIGR01087 : murD; 1. 

[ Domain structure / List of seq. sharing at least 1 domain ] 
[ Family / Alignment / Tree ] 
052953 . 
052953 . 
052953 . 
Q52953 . 
052953 . 
Q52953 . 

052953 ; E123D25E142D819E. 



EMBL 

HSSP 
CMR 

HAMAP 
InterPro 

Pfam 



TIGRFAMs 
ProDom 
HOBACGEN 
BLOCKS 
ProtoNet 
ProtoMap 
PRESAGE 
DIP 

ModBase 
SMR 
SWISS- 
2DPAGE 



Get region on 2D PAGE . 
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Unikef View cluster of proteins with at least 50% / 90% identity. 

Keywords 

Peptidoglycan synthesis : Cell wall : Cell division : Ligase: ATP-binding ; Complete proteome . 
Features 

m 



Feature table viewer 



From 


To 


121 


127 


132 


132 


243 


243 



Key 

NP_BIND 121 127 7 ATP (Potential) 

CONFLICT 132 132 I -> V (in Ref . 2). 

CONFLICT 243 24 3 R -> S (in Ref. 2) 

Sequence information 

Length: 463 Molecular weight: 48066 CRC64: E123D25E142D819E [This is a checksum on the 

AA Da sequence] 

10 20 30 40 50 60 

I I I I I I 

MIPVTSFKGR KVALFGLGGS GLATAQALVS GGADWAWDD NPDSVAKAAA AGIATADLRG 

70 80 90 100 110 120 

I I I I I I 
ADWHAFAAFV LSPGVPLTHP KPHWSVDLAH QAGVEIIGDV ELFVRERRKH APDCPFIAIT 

130 140 150 160 170 180 

I I I I I I 
GTNGKSTTTA LIAHILRTSG RDTQLGGNIG TAVLTLDPPK AGRFYWECS SYQIDLAPTL 

190 200 210 220 230 240 

I I I I I I 

DPTAGILLNL TPDHLDRHGT MQHYADIKER LVAGSGTAW GVDDSLSSLI ADRVERAGTK 

250 260 270 280 290 300 

I I I I I I 

WRISRRHPL AEGIYAEGSA LMRAQDGASS LFTDLAGIQT LRGGHNAQNA AAAIAACLAV 

310 320 330 340 350 360 

I I I I I I 

GISGKDIVDG LRSFPGLKHR MQPVAKKGEV VFVNDSKATN AEAAAPALSS YDRIYWIAGG 

370 380 390 400 410 420 

I I I I I I 

LPKEGGITSL APFFPKIVKA YLIGEAAPSF AATLGEAVPY EISGTLEKAV AHAAADAARD 

430 440 450 460 

SQGPAAVMLS PACASFDQYK NFEVRGDAFV GHVAALEGVS MLI Q52953 in FASTA 

format 



View entry in original Swiss-Prot format 

View entry in raw text format (no links) 

Re port form for errors/updates in this Swiss-Prot entry 



BLAST submission on Sequence analysis tools: ProtParam , ProtScale , 
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Compute pI/Mw . PeptideMass , PeptideCutter . 
Dotlet (Java) 




ScanProsite , MotifScan 
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I i4 ExPASy Home page Site Map Search ExPASy 



Contact us 



Swiss-Prot 



Hosted by NCSC US Mirror sites:||Australia||Bolivia||Canada||China||Korea Switzerland||Taiwan 



Search |Swiss-Prot/TrEMBL 



B for |UDP-N-acetylmuramoyl-i 



NiceProt 
View of 
Swiss- 
Prot: 
Q03522 

[ Entry info ] [ Name and origin ] [ References ] [ Comments ] [ Cross-references ] [ Keywords ] 

[ Features ] [Se quence ] [ Tools ] 

Note: most headings are clickable, even if they don't appear as links. They link to the user manual or other documents . 
Entry information 



Entry name 

Primary accession number 
Secondary accession number 
Entered in Swiss-Prot in 
Sequence was last modified in 
Annotations were last modified in Release 43, March 2004 
Name and origin of the protein 
Protein name 
Synonyms 



MURD_BACSU 
Q03522 

Q59246 

Release 27, October 1993 
Release 27, October 1993 



UDF-N-acetyImuramoylalanine~D-glutamate ligase 
EC 6 J.2.9 

UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase 
D-glutamic acid adding enzyme 
MURD or BSUlSZOO 

Bacillus subtilis [TaxID: 1423] 
Bacteria : Firmicutes : Bacillales ; Bacillaceae : Bacillus . 



Gene name 
From 

Taxonomy 
References 

[1] SEQUENCE FROM NUCLEIC ACID. 
STRAIN=168; 

MEDLINE=93171879; PubMed=8436954; [NCBI, ExPASy . EBI , Israel Japan ] 
Daniel R.A. , Errington J. ; 

"DNA sequence of the murE-murD region of Bacillus subtilis 168/*; 
J. Gen. Microbiol, 139:361-370(1993). 

[2] 

SEQUENCE FROM NUCLEIC ACID. 
STRAIN=168; 

MEDLINE=98044033; PubMed=9384377; [NCBI, ExPASy , EBL Israel Japan ] 
Kunst F. . Ogasawara N. , Moszer I. , Albertini A.M. . Alloni G. , Azevedo V. , Bertero M.G. , Bessieres 
R , Bolotin A. , Borchert S. . Borriss R . Boursier L. , Brans A. , Braim M. , Brignell S.C. . Bron S. . 
Brouillet S. , Bruschi CV. , Caldwell B. > Capuano V. . Carter N.M. , Choi S.K. , Codani J.J. , 
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Connerton I.F. , Cummings N J. , Daniel R.A. . Denizot F. , Devine K.M. , Dusterhoft A. . Ehrlich S.R , 
Emmerson P.T„ Entian K.-D. , Errington J. , Fabret C . Ferrari E. , Foulger P. , Fritz C , Fujita M, . 
FujitaY., Fuma S. . Galizzi A, . Galleron N. . Ghim S.Y. . GkserR , Goffeau A. . Golightlv E J. , 
Grandi G. , Guiseppi G. , Guy B J. , Haga K. , Haiech J. , Harwood C,R. . Henaut A. , Hilbert H, . 
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STRAIN=168; 

MEPLINE-93003529; PubMed=l 391053; [ NCBL ExPASy . EBL Israel Japan ] 
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• FUNCTION: Cell wall formation. Catalyzes the addition of glutamate to the nucleotide precursor 
UPP-N-acetylmuramoyl-L-alanine (UMA) (By similarity), 

• CATALYTIC ACTIVITY, ATP + UPP-N-acetylmuramoyl-L-alanine + glutamate - APP + 
phosphate + UPP-N-acetylmuramoyl-L-alanyl-P-glutamate. 

• PATHWAY: Pep tidoglycan biosynthesis. 

• SUBCELLULAR LOCATION: Cytoplasmic (By similarity) , 

• SIMILARITY: Belongs to the murCPEF family. 
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MURD_RICPR 
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Release 39, May 2000 
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From 
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UDP-N-acetylmuramoylalanine— D-glutamate ligase 
EC 6.3,2.9 

UDP-N-acetylmuramoyl-L-alanyl-D-glutamate synthetase 
D-glutamic acid adding enzyme 
MURD or RP410 
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Podowski R.M. , Naeslund A.K. , Eriksson A.-S. , Winkler H.H. , Kuriand CO. : 
"The genome sequence of Rickettsia prowazekii and the origin of mitochondria."; 
Nature 396:133-140(1998). 
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phosphate + UDP-N-acetylmuramoyl-L-alanyl-D-glutamate. 

• P/4 r&W/l 7: Peptidoglycan biosynthesis. 
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MURD_STAAM 
033595 

007323 

Release 36, July 1998 
Release36, July 1998 
Release 42, October 2003 

UDP-N-acetylmuramoylalanine~D-glutamate ligase 
EC 6.3.2,9 
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D-glutamic acid adding enzyme 
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"Whole genome sequencing of meticillin-resistant Staphylococcus aureus."; 
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Lancet 357:1225-1240(2001). 
[2] SEQUENCE FROM NUCLEIC ACID. 
STRAIN=R27; 

El-Sherbeini M. . Geissler W. , Pittman J. , Yuan X. , Wong K. , Pompliano P. ; 
Submitted (JUN-1997) to the EMBL/GenBank/DDBJ databases. 
[3] SEQUENCE FROM NUCLEIC ACID. 
STRAIN=ATCC 8325-4; 

Pucci M.J. . Thanassi J.A. . Discotto L.F. , Kessler R.E. . Dougherty T.J. ; 
Submitted (MAR- 1997) to the EMBL/GenBank/DDBJ databases. 
Comments 

• FUNCTION: Cell wall fomiation. Catalyzes the addition of glutamate to the nucleotide precursor 
UDP-N-acetylmuramoyl-L-alanine (UMA) (By similarity). 

• CATALYTIC ACTIVITY: ATP + UDP-N-acetylmuramoyl-L-alanine + glutamate = ADP + 
phosphate + UDP-N-acetylmuramoyl-L-alanyl-D-glutamate. 

• PATHWAY: Peptidoglycan biosynthesis. 

• SUBCELLULAR LOCATION: Cytoplasmic (By similarity). 

• SIMILARITY: Belongs to the murCDEF family. 
Copyright 

This Swiss-Prot entry is copyright. It is produced through a collaboration between the Swiss Institute of Bioinformatics and 
the EMBL outstation - the European Bioinformatics Institute. There are no restrictions on its use by non-profit institutions as 
long as its content is in no way modified and this statement is not removed. Usage by and for commercial entities requires a 
license agreement (See http://www.isb-sib.ch/announce/ or send an email to license(5),isb-sib.ch ) 

Cross-references 

AP003361: BAB57345.1: -.[ EMBL / GenBank / DDBJ ] [ CoDingSequence ] 
AP003 1 32; B AB42278. 1 ; -. [ EMBL / GenBank / DDBJ ] [ CoDingSequence ] 
AF00967 1 ; AAC46291 . 1 ; -.[ EMBL / GenBank / DDBJ] [ CoDingSequence ] 
U94706; AAC45626. 1 ; -. [ EMBL / GenBank / DDBJ] [ CoDingSequence ] 
JC6560 : JC6560. 

PI 4900 ; lEEH. [ HSSP ENTRY / PDB] 
033595 : SAV1183. 
MF_00639 :-: 1. 

PBIL [ Family / Ali gnment / Tree ] 
IPR005762 : MurD. 
IPR000713 : Murjigase. 
IPR004101 : MurJigaseC. 
Graphical view of domain structure . 
PF01225 : Murjigase; 1. 
PF02875 : Mur_ligase_C; 1. 
Pfam graphical view of domain structure . 

TIGR01087 : murD; 1. 

[ Domain structure / List of seq. sharing at least 1 domain ] 
[ Family / Alignment / Tree ] 
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SMR 033595 ; 071BEEE9CF74F985. 

SWISS-2DPAGE Get region on 2D PAGE . 

UniRef View cluster of proteins with at least 50% / 90% identity. 

Keywords 

Peptidoglycan synthesis : Cell wall : Cell division : Ligase: ATP-binding : Complete proteome . 
Features 



■if 



Feature table viewer 



Key From To Length Description 

NP_BIND 118 124 7 ATP (Potential) . 

CONFLICT 370 385 RAMWFGQTKAKFAKL -> SREWLYSDSRKLSLLNY (in Ref . 3) . 

Sequence information 

Length: 449 Molecular weight: 49843 CRC64: 071BEEE9CF74F985 [This is a checksum on the 
AA Da sequence] 
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ACASWDQYST FEERGEKFIE RFRAHLPSY 033595 in FASTA 
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Entry information 



Entry name 

Primary accession number 
Secondary accession number 
Entered in Swiss-Prot in 
Sequence was last modified in 
Annotations were last modified in 
Name and origin of the protein 
Protein name 
Synonyms 

Gene name 
From 



MURDSTAAM 
033595 

007323 

Release 36, July 1998 
Release 36, July 1998. 
Release 42, October 2003 

UDF-N-acetylmuramoylaIanine~D-glutamate ligase 
EC 6.3,2,9 

UDP-N-acetyimuramoyl-L-alanyl-D-glutamate synthetase 
D-glutamic acid adding enzyme 

MURD or SAV1183 or SA1026 

Staphylococcus aureus (strain Mu50 / ATCC 
700699) 

Staphylococcus aureus (strain N315) 
Staphylococcus aureus 

Bacteria ; Firmicutes : Bacillales : Staphylococcus 



[TaxID: 
158878 ] 
[TaxID: 
158879 ] 
[TaxID: 1280] 



Taxonomy 
References 

[1] SEQUENCE FROM NUCLEIC ACID. 
STRAIN=Mu50 / ATCC 700699, and N315; 

MEDLINE=21311952; PubMed=l 1418146; [ NCBL ExPASy . EBJ, Israel , Japan] 

Kuroda M. , Ohta T. , Uchiyama L , Baba/L, YuzawaH, . Kobayashi L . Cui L. , Oguchi A. , Aoki K.-L . 

Nagai Y. , Lian J.-Q. , Ito T. . Kanamori Matsumaru H. , Maruyama A. , Murakami H. , Hosoyama 

A,, Mizutani-Ui Y. . Takahashi N.K. , Sawano T. , Inoue R.-L , Kaito C . Sekimizu K. . Hirakawa H. , 

Kuhara S. , Goto S. , Yabuzaki J. , Kanehisa M. , Yamashita A. , Oshima K. , Furuya K. , Yoshino C . 

Shiba T. , Hattori M. . OgasawaraN. , Hayashi H. , Hiramatsu K. ; 

"Whole genome sequencing of meticiUin-resistant Staphylococcus aureus."; 
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Lancet 357:1225-1240(2001). 
[2] SEQUENCE FROM NUCLEIC ACID. 
STRAIN=R27; 

El-Sherbeini M. , Geissler W. , Pittman J. . Yuan X. , Wong K. , Pom pliano P. ; 
Submitted (JUN-1997) to the EMBL/GenBank/DDBJ databases. 
[3] SEQUENCE FROM NUCLEIC ACID. 
STRAIN=ATCC 8325-4; 

Pucci M.J. , Thanassi J. A. , Discotto L.F. , Kessler R.E. . Dougherty T.J. : 
Submitted (MAR- 1997) to the EMBL/GenBank/DDBJ databases. 

Comments 

• FUNCTION: Cell wall formation. Catalyzes the addition of glutamate to the nucleotide precursor 
UDP-N-acetylmuramoyl-L-alanine (UMA) (By similarity) . 

• CATALYTIC ACTIVITY. ATP + UDP-N-acetylmuramoyl-L-alanine + glutamate = ADP + 
phosphate + UDP-N-acetylmuramoyl-L-alanyl-D-glutamate. 

• PATHWAY: Peptidoglycan biosynthesis. 

• SUBCELLULAR LOCATION: Cytoplasmic (By similarity). 

• SIMILARITY: Belongs to the murCDEF family. 
Copyright 

This Swiss-Prot entry is copyright. It is produced through a collaboration between the Swiss Institute of Bioinformatics and 
the EMBL outstation - the European Bioinformatics Institute. There are no restrictions on its use by non-profit institutions as 
long as its content is in no way modified and this statement is not removed. Usage by and for commercial entities requires a 
license agreement (See htt p://www.isb-sib.ch/armounce/ or send an email to license@isb-sib.ch ) 
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JC6560; JC6560. 

PI 4900 : lEEH. [ HSSP ENTRY / PDB ] 
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PBIL [ Family / Alignment / Tree] 
IPR005762 : MurD. 
IPRQ00713 : Murjigase. 
IPR004101 : MurJigaseC. 
Graphical view of domain structure . 
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SMR 033595 : 071BEEE9CF74F985. 

SWISS-2DPAGE Get region on 2D PAGE . 

UniRef View cluster of proteins with at least 50% / 90% identity. 

Keywords 

Peptidoglycan synthesis : Cell wall : Cell division : Ligase: ATP-bindin g: Complete proteome . 
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Feature table viewer 



Key From To Length Description 

NP_BIND 118 124 7 ATP (Potential) . 

CONFLICT 370 385 RAMWFGQTKAKFAKL -> SREWLYSDSRKLSLLNY (in Ref . 3) . 

Sequence information 

Length: 449 Molecular weight: 49843 CRC64: 071BEEE9CF74F985 [This is a checksum on the 
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10 20 30 40 50 60 

I I I I I I 

MLNYTGLENK NVLWGLAKS GYEAAKLLSK LGANVTVNDG KDLSQDAHAK DLESMGISW 

70 80 90 100 110 120 

I I I I I I 

SGSHPLTLLD NNPIIVKNPG IPYTVSIIDE AVKRGLKILT EVELSYLISE APIIAVTGTN 
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